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RESEARCH AND PROGRAM MANAGHEVENT

FISCAL YEAR 1981 ESTIMATES

GENERAL STATEMENT

The Research and Program Management appropriation funds the performance and management of research, tech-
nology and test activities at NASA installations, and the planning, management and support of contractor re-
search and development tasks necessary to meet the Nation's objectives in aeronautical and space research.
Objectives of the efforts funded by the Research and Program Management appropriation are to (1) provide the
technical and management capability of the civil service staff needed to conduct the full range of programs
for which NASA is responsible, (2) maintain facilities and laboratories in a state of operational capability
and manage their use in support of research and development programs, and (3) provide effective and efficient
technical and administrative support for the research and development programs. For Fy 1981, an appropriation
of $1,047,154,000 is requested.

More than 22,500 civil service personnel at ten installations and Headquarters are funded by the Research
and Program Management appropriation. This civil service workforce is NASA's most important resource, the
strength on which the future of space and aeronautics research activities depend. Seventy-five percent of the
Research and Program Management appropriation is needed to provide for salaries and related costs of this
civil service workforce. About two percent is for travel which is vital to manage successfully the Agency's
in-house and contracted programs. The remaining amount of the Research and Program Management appropriation
provides for the research, test and operational facility support, and for related goods and services necessary
to operate successfully the NASA installations and to accomplish efficiently and effectively NASA's approved
missions s

Each of the ten NASA installations are assigned certain principal roles of fundamental importance in meeting
NASA's overall program goals. These roles reflect the intrinsic competence of the installations on the basis
of demonstrated capabilities and capacities. They are summarized as follows:

Ames Research Center: Principal roles are short haul aircraft and rotorcraft systems technology, com-
putational fluid dynamics, planetary probes, and life sciences.

Dryden Flight Research Center: Principal roles are aeronautical flight testing, research and operations,
as well as providing a contingency landing site for Space Shuttle flights.

Goddard Space Flight Center: Principal roles are the development and operation of earth orbital flight
experiments and automated spacecraft to conduct scientific investigations and demonstrate practical appli-
cations; the management of the tracking and data acquisition activities for earth orbital missions; and
management of the Delta launch vehicle program.
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Johnson Space Center: Principal roles are management of the integrated Space Shuttle program and.the Orbiter
development project; astronaut and mission specialist selection and training; Space Shuttle mission planning,
operation and control; and application of remote sensing to agricultural assessments and other earth resources
uses.

Kennedy Space Center: Principal roles are the launch of payloads on expendable launch vehicles; the launch
of Space Shuttle development and test flights; and preparation for the operational phase of the Space Trans-
portation System.

Langley Research Center: Principal roles are long haul aircraft systems technology, emphasizing fuel con-
servation, safety and environmental effects; aerospace structures technology; environmental quality monitoring
by remote sensing; and advanced space systems technology.

Lewis Research Center: Principal roles are aeronautical and space propulsion technology; space communi-
cations research and technology; space and terrestrial energy systems research and technology; and management
of the Centaur expendable launch vehicle program.

Marshall Space Flight Center: Principal roles are management of the Space Shuttle main engine, solid rocket
booster and external tank projects; management of NASA’s development activities on the Spacelab and Inertial
Upper Stage projects; management of large automated spacecraft projects such as the Space Telescope and the
High Energy Astronomy Observatory; experiments in materials processing in space; and solar heating and cooling
technology development and verification for the Department of Energy.

National Space Technology Laboratories: Principal roles are the support of Space Shuttle engine development
and testing; regional earth resources research and technology transfer; and support functions for other Govern-
ment agencies located there.

Wallops Flight Center: Principal roles are management and launch of squnding rockets and balloons; and
operation of an instrumented flight range for aeronautical and space research.

The 1981 budget provides the necessary resources to apply these in-house capabilities to appropriate program
activities. Detailed data on funding requirements is provided in the section on each installation. A summary.
description of, and the funding required by functional category, are as follows:

1. Personnel and Related Costs ($779,991,000): Includes salaries and benefits for NASA permanent and
temporary civil service people, and for personnel of other Government agencies detailed to NASA  This category
also includes supporting personnel costs, such as moving expenses (excluding the associated travel of people),
recruiting and personnel investigation services provided by the Office of Personnel Management, and the training
of NASA civil service employees.
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2. Travel ($20,825,000):
quired for the direction,

for flight mission support; for travel to overseas development,

technical seminars; and for relocation.

3. Facilities Services ($124,971,000):

Includes the cost of transportation,
coordination and management of all NASA program activities;
launch and tracking sites;

Includes rental of real

per diem,

property;

the cost of maintenance,
and utilities

and related activities; engineering; custodial services; minor modifications and alterations;

Services s

4. Technical Services ($47,496,000) :

management activities; the dissemination of scientific and technical
education and informational programs; shops and other essential technical services.

development programs;

5.  Management and Operations Support ($73,871,000):

printing and reproduction; administrative supplies; general purpose materials and equipment;
of equipment and supplies; medical services and other support.

UVMARY OF THE BUDGET PLAN BY FUNCTION

Personnel and Related CoStSessssessssssessssssscscscsscccsssss
Travel ceeoesecessescescscscssconcssscsscsancocscssssosssscsccnssse
Facilities ServicCeSeecessesceasessssssencnscsosssscsessscsosassss
Technical ServiceSeseeseccsscessssscssscscsssocascossscsccsscns

Management and Operations Support.........cccceeeeveennen.

and other associated expenses re-
for contract management;
for meetings and

repair

Includes the cost of general purpose automatic data processing for
information derived from the research and

Includes the cost of administrative communications:
transportation

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
709,055 727,176 768,462 779,991
18,061 19,797 19,005 20,825
99,783 113,190 112,353 124,971
42,059 42,288 40,806 47,496
64,850 62,449 65,560 73,871
933,808 964,900 1,006,186 1,047,154
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SUVMARY OF CHANGES FROM THE 1980 BUDGET ESTIMATE TO THE 1980 CURRENT ESTIMATE

The changes that have occurred in NASA's Research and Program Management plans in the past year are sum-
marized as follows:

1. A net increase in the total level of the R&PM plan of $41,286,000 which reflects the reduction in
the appropriation request through Congressional action, the effect of civil service pay raises in 1980, and
the partial absorption of such cost increases in 1980.

(In thousands of dollars)

1980 Budget estimate.c‘..l...'.......C..............C....I...l......... 964’900
Congressional aCtion...’......'.‘........................-'..'........' —
1980 Appropriationooaﬁoo.---oooooooo.oooo-oooo.ooooooooo.ooooo.o-ooo.oo 959,900
Increased pay costs effective October 1979, pursuant to

EXeCutiVe Order 12165......I.‘....l.....O.OQ'.‘...................... 51,4’86
Partial absorption of increased pay costs through savings in

personnel COStESeeassssssssssnsscsnscscoscsssscscssanssscossacssonsosnone -5.200

1980 Current eStimate.........‘...l.....I..‘..00..0....0.......'... 11006’186

2.  The number of employees in full-time permanent positions currently planned for the end of 1980 is
22,613, an increase of 50 above that shown in the 1980 budget. The increase results from the need to augment
the Space Shuttle development workforce as the first development and operational launches approach. The
costs in 1980 for these additional people are included above.

BASIS OF THE 1981 ESTIMATE

The budget estimate for 1981 of $1,047,154,000, an increase of $40,968,000 over the current 1980 plan,
provides for the personnel and related costs for 100 additional permanent full-time employees; the full year
effect of currently negotiated rate increases in support contracts; increased utility rates; and increased
costs of supplies, materials and equipment, which continue to rise faster than economy efforts can offset.
The Research and Program Management appropriation request for 1981, by functional category, is summarized
as follows:

&
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1. Personnel and Related Costs ($779,991,000): The 1981 estimate for Personnel and Related Costs is based
on an increase of 100 permanent full-time civil service employees over 1980. This increase is the final incre-
ment of the build-up related to Space Shuttle (75) and the full staffing of the Office of the NASA Inspector
General (25). Of the 75 additional positions related to the Space Shuttle and related activities, 25 will be at
Johnson Space Center, 10 at the Kennedy Space Center, and the balance at Headquarters. These positions will be
used to augment the program control and monitoring function, as well as provide key technical review augmen-
tations both in the field and in Headquarters. The 25 additional personnel for the Office of the NASA In-
spector General will, in keeping with past NASA practice, be assigned to the Headquarters complement with duty
stations in the field. The increase in funding of $11,529,000 from the current 1980 plan to the 1981 request
results from the cost of the additional permanent full-time personnel, the full year effect of 1980 pay increases
and the net of within-grade and career advances, and turnover savings.

2.  Travel ($20,825,000): The 1981 estimate represents an increase over the current 1980 plan of $1,820,000.
The increase is needed to meet 1981 program milestones. The travel of civil service personnel to contractor
plants, launch and tracking sites, technical meetings and seminars for the accomplishment and coordination of
technical matters is an essential element in the success of NASA's research and development programs.

3. Facilities Services ($124,971,000): The 1981 estimate, representing an increase of $12,618,000 over the
1980 current estimate, is the net result of the full year effect of currently negotiated support contractor
wage rates, utility rates (that are only partially offset by a further reduction of 6.8 percent in consumption),
and the cost rates for supplies, materials and equipment.

4. Technical Services ($47,496,000): The increase of $6,690,000 in 1981 is needed to provide for the full
year effect of price increases in the goods and services required in this functional category.
%7/
5. Management and Operations Support ($73,#81,000): The $8,311,000 increase in this functional category
results from the full year effect of previously negotiated support contractor wage rates and goods and services
costs, and provision for the replacement of one small administrative aircraft.

In summary, the FY 1981 budget requirement is $1,047,154,000, to provide for a civil service workforce of
22,713 permanent positions at the end of the year and to support the activities at ten NASA installations and
Headquarters, consistent with the research and development and construction of facilities program plans.

A supplemental appropriation of $46,286,000 is required in Fy 1980 to partially meet the additional COSts
resulting from approved civil service pay raises.
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DETAIL OF CONTENTS BY FUNCTION

The content of each functional category is explained in greater detail in this section, and the specific
requirements for each installation are covered in their representative sections in this volume.

PERSONNEL AND RELATED COSTS

A, COMPENSATION AND BENEFITS:

1. Compensation:

a. Permanent Positions: This part of Personnel and Related Costs covers the salaries of the full-
time permanent civil service workforce, and is the largest part of the functional category. As noted above,
the 1981 funds will provide for 22,713 full-time permanent employees, representing an increase df 100 over the
1980 current plan.

be. Other Than Full-time Permanent Positions: This category includes the salaries of NASA"S nonpermanent
workforce. Programs such as students participating in cooperative training, summer employment, youth opportunity,
and temporary clerical support, are covered in this category.

c. Reimbursable Detailees: In accordance with existing agreements, NASA reimburses the parent
Federal organization for the salaries and related costs of persons detailed to NASA.

d. Overtime and Other Compensation: Overtime, holiday, post and night differential, and hazardous
duty pay are included in this category. Also included are incentive awards for outstanding achievement and
superior performance awards.

2. Benefits: In addition to compensation, NASA makes an employer's contribution to personnel benefits
as authorized and required by law. These benefits include contributions to the Civil Service Retirement
Fund, employees' life and health insurance, and social security contributions for nonpermanent personnel =
Payments for severance pay are made to former employees involuntarily separated through no fault of their
OWI »
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B. SUPPORTING COSTS :

1. Transfer of Personnel:

Relocation costs, such as the expenses of selling and buying a home, and the movement and storage
of household goods are provided under this category.

2. Office of Personnel Management Services:

The Office of Personnel Management is reimbursed for certain activities such as security investigations
on new hires, recruitment advertising, and career-maturity surveys.

3. Personnel Training:

Training is provided within the framework of the Government Employees Training Act of 1958. Part
of the training costs consist of courses offered by other Government agencies, and the remainder provides
for training through nongovernment sources s

TRAVEL

A, Program Travel:

The largest part of travel is for direction, coordination and management of program activities. The com-
plexity of the programs involved and the geographical distribution of NASA Installations and contractors and

subcontractors throughout the entire United States impose the requirement for this category of travel. As
projects reach the flight stage, support is required for prelaunch activities, including overseas travel to

launch and tracking sites. The amount of travel required for this purpose is directly related to both the
number and complexity of the launches.

B, Scientific and Technical Meeting Travel :

Travel to scientific and technical meetings and seminars permits employees engaged in research and de-
velopment to participate at both Government-sponsored and nongovernment-sponsored seminars. This parti-
cipation allows personnel to benefit from exposure to technological advances in the field which arise
outside NASA, as well as allowing personnel to present both accomplishments and problems to their
associates. Many of the Government-sponsored meetings are working panels convened to solve certain pro-
blems for the benefit of the Government.
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C. Management Operations Travel :

Management and operations travel includes travel for the direction and coordination of general management
matters and travel by officials to review the status of programs. It includes travel by functional managers

in such areas as personnel, financial management and procurement. This category also includes the cost of
travel in and around the Installations; travel of unpaid members of research advisory committees; and
initial duty station, permanent change of assignment, and other family travel expenses.

FACILITIES

A, Rental of Real Property:

Rental of real property includes the rental of building space directly by NASA or through the General
Services Administration to meet offsite office, warehousing, and other requirements which cannot otherwise
be provided for in existing buildings at the NASA Installations. Most of the funding is required for rental
of the NASA Headquarters complex of buildings in the District of Columbia, and nearby Maryland and Virginia
that are either Government-owned or leased for which NASA must provide rental payments to the General
Services Admiristration in accordance with PL. 92-313. Also included in this item is the rental of
trailers required to accommodate special short-term needs.

B. Maintenance and Related Activities:

Maintenance and related activities includes the recurring day-to-day maintenance of facilities (grounds,
buildings, structures, etc.) and equipment which is accomplished by non-Civil Service personnel. This in-
volves the mowing and care of grassy areas, care of trees and shrubs, elevators, cranes, pressure vessel
inspections, painting and protective coatings, general buildings maintenance, and the maintenance of in-
stalled mechanical, electrical, and other systems. In addition, this item includes feasibility studies,
project design, construction supervision, inspection, and other institutional engineering functions. In-
cluded also, are any applicable costs associated with recurring facility work as well as materials, hardware,
and equipment used in facility maintenance activities whether accomplished by Civil Service personnel or
contractors. In the case of equipment, related maintenance and other services are reflected for office,
shop, laboratory and other facilities equipment as well as administrative intercommunications and television
monitoring equipment.

C. Custodial Services :

Custodial services include janitorial and building cleaning services; pest control; fire protection
services; security services including badging and identification; lock and safe repair; trash and refuse
handling; window blinds and light fixture cleaning; light fixture replacement; and laundry and dry
cleaning of facility-related items. SUM 8




D. Utilities Services:

Utilities services include the purchase of utilities including electricity, natural gas, fuel oil, coal,
steam, propane, and other fuel commodities as well as water and sewage treatment services. Also included
are the related operating costs of the utility plants and systems and the cost of plant maintenance.

TECHNICAL SERVICES

A, Automatic Data Processing:

1. Equipment:

This category provides for the lease, purchase and maintenance of general purpose data processing
equipment which supports institutional operations at each installation, Excluded is equipment dedicated
to specific research or to operational systems which is funded from the Research and Development appro-
priation.

2. Operations:

Operations services include programming, computer operations and related services. TInstitutional-
type applications include payroll, personnel data, logistics, and procurement records and reports.

B, Scientific and Technical Information and Educational Programs:

1. Libraries:

The technical libraries are established to provide Installation staffs with books, periodicals,
technical reports and other documentation.

2. Education and Information Programs:

The educational and informational programs provide for the documentation and dissemination of infor-
mation about the agency's programs to the general public, the educational community at the elementary and
secondary levels, and the mass communications media. Assistance to the mass communications media includes
the assembly and exposition of newsworthy material in support of requests, and takes such form as press Kits,
news releases, television and radio information tapes and clips, and feature material «
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C. Shop Support and Services:

Shop support and services include general fabrications shops, reliability and quality assurance activities,
safety, photographic services, graphics, and audio visual material.

MANAGHVENT AND OPERATIONS

A.  Administrative Communications:

Included in this category are costs of leased lines; long distance tolls; teletype services; and local
telephone service s

B. Printing and Reproduction:

Included in this category are the costs for duplicating, blueprinting, microfilming, and other photo-
graphic reproductions. Also included in this category are Government Printing Office printing costs, con-
tractual printing and the related composition and binding operations.

C.  Transportation:

Transportation services include the operation and maintenance of all general purpose motor vehicles
used by both civil service and support contractor personnel. The cost of movement of supplies and equip-
ment by commercial carriers are also in this category.

D. Installation Common Services:

Installation common services include support activities at each installation such as: occupational
medicine and environmental health; mail service; supply management; patent services; administrative
equipment; office supplies and materials; operation of photocopy equipment; chart and related art work;
and postage.

SUM 10




DISTRIBUTION OF PERMANENT POSITIONS BY INSTALLATION

1980 1981

1979 Budget Current Budget

Installatiocon Actual Estimate Estimate Estimate

Jo Space Cente 3,504 3,445 3,469 3,494
Ke Space Cente 2,193 2,187 2,191 2,201
Ma 1 Space Flig 3,636 3,561 3,561 3,561
Na 1 Space Tech 104 103 103 103
Go Space aligh 3,482 3,440 3,440 3,440
Wa Flight Cent 398 395 395 395
Am search Cente 1,666 1,653 1,658 1,658
Dr »light Resea 480 461 461 461
La Rpsearch Ce 3,005 2,990 2,980 2,980
Le esearch C=nt 2,858 2,835 2,835 2,835
He TrterSesesaee 1,505 1,493 1,520 1,585
Tocsl, Termao=nt TosSitiONSeee o ,seececsscsssscsscsscccsse 22,831 22,563 22,613 22,713

SUMMARY OF BUDGET PLAN BY INSTALLATION
(Thousands of Dollars)

Johnson Space <enterees, e ¢* n®suunsnncssnssn’ensnsnnan®®as 152,930 156,466 162,881 170,688
Kenoedy Space Centereesesceee,ns nusnnnunununu’snnnnnnnn®®sa I 23,314 128,149 131,861 141,385
Marshall Space Flight Centere,.eenumummuansnsn®sscssnnnn®’ss 149,007 148,884 157,599 160,377
National Space Technology Lab,.8t.u"uspuesssss®ssasnsnnn®’sn 4,488 4,689 4,899 5,108
Goddard Space Flight Cent PTeeume  un"unyounnunn®nnnnnnnnn®nn 127,910 131,197 135,805 139,335
Wallops Flight Centerss, ' seemme mn"um, . csuas®sscsenens®’nn 15,806 16,330 17,085 18,977
Ames Research CPnter......-..--._--'--________._________..__ 62,712 65,839 69,801 71,469
Dryden olight Research Center.-._--'--________._________..__ 19,068 19,791 21,702 21,681
Langley Research Center,__ eemsme ms_==_____ __ o ., 06,643 110,258 =16,040 119,145
Lewis Research Centeras  ee®me =m =% o @ 0 @ irennns®®sn 87,457 95,800 97,825 101,360
Headquarters...........____..'-._"."________._________..__ _84,473 87,497 _90,688 97,629
Tocal......................_._....._..-...-......_........ 933,808 96&,900 1,0069186 190474154
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1981 ESTIMATES

RESEARCH AND PROGRAM MANAGHVENT

DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

SPACE TRANSPORTATION SYSTEMS 6.575 6.482 6.475 6.490
Space ShuttleIIlIllllllllllllIlIIIIlllllllllllllllllllllll 4987 4.355 4535 3894
Space Flight Operations EEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEER 1213 ].,792 1.600 2280
Expendable Launch VehicleS sunnnsssnnnnnnnnnnnnnnnnnnnnnnns 375 335 340 316
SPACE SCIENCE 2,246 2.085 2.093 2.066
PhySICS and AStronomy (AR R RRRRRRRARRRRRRRRERRRRRERERERDRDNHR] 1,721 1.589 1’589 1-568
Planetary EXplOfation (AR R RRRRRRRAERRRRRRRRERDRRREREREREDREN] 250 238 232 226
Life SCienCES I B R AR RERRRRERRRRRRRRERRRRERRRRRRRRERRRERRRENEDRNHN,] 275 258 272 275
SPACE AND TERRESTRIAL APPLICATIONS 2.132 2.206 2.200 2,202
Space Applicatlons | AR RRRRRRRRRRRRRRERERRRRERRRERERERERERNI 2041 2131 2110 2115
TEChnOIOgy Utilization (AR RRRRRRRRRRRERNRRRRERRRRRRRAERDRDRDRH]] 91 75 90 87
AERONAUTICS AND SPACE TECHNOLOGY 5.666 5.576 5,684 5,773
Aeronautical Research and TechnolOQY ssssssssssssssnsnsnsnns 3.723 3.772 3.733 3.772
Space Research and TechnolOQY sssssssssssssssssssnssnnnnnns 1,371 1.256 1.352 1382
Energy TEChnOIOgy AR R AR RRRRRRRRERERRRRRRRRRNRRRRRRRRERRRDEDN]! 572 548 599 619
SPACE TRACKING AND DATA SYSTEMS 786 786 754 724
Tracking and Data AcquiSitiOn sssssssssssssssssssssnnnnnnns 786 786 754 724
Subtotal. Direct P0SitiONS sussssssssssssssssssannnnnnnns 17. 405 17.135 17.206 17.258
Center Management and Operations Support PositionS susssssnns 5,426 5.428 5,407 5. 455
Total. Permanent POSitiONS ssssssssssssssssssssnnnnnnnnnnnnnn 22.831 22.563 22.613 22.713
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1981 ESTIMATES
RESEARCH AND PROGRAM MANAGEVENT
DISTRIBUTION OF BUDGET PLAN BY FUNCTION BY INSTALLATION
(Thousands of Dollars)

ohnson  Kennedy Marshall National Space Goddard Wallops Ames Dryden FlTight Langley Lewis
Total Space Space  Space Flight Technology Space Flight  Flight Research Research Research  Research
FUNCTION NASA enter Center Center Laboratories Center Center Center Center Center Center Headquarters
Personnel and
Related Costs
1979 Actual vevennes 709.055 | .16,657 69. 184 119.453 3.040 107.900 10.476 51.456 14.179 88.191 74.251 54. 268
1980 Budget seuuuuss 727.176 | .18,522 70.502 119.961 3.151 110.150 10.749 53.514 14.270 89. 940 80. 524 55.893
1980 CUIrent seuseas 768.462 | .26,065 74.888 128.051 3.374 115.011 11.361 56.661 15.176 95. 405 82.203 60. 267
1981 Estimate suuuas 779.991 | 128,612 76.554 127.967 3.444 115.638 11.440 57.113 15.142 95. 782 84. 262 64. 037
Travel
1979 Actual cesessns 18.061 3.309 2.061 2.558 131 2.384 276 1.285 339 1.947 1,002 2.769
1980 Budget sususnss 19.797 3.781 2.368 2.684 99 2.672 406 1.313 415 2. 154 1.208 2. 697
1980 Current suessss 19.005 3.631 2.115 2.604 137 2.542 325 1.353 394 1.899 1.169 2. 836
1981 EStimate seeues 20.825| 4.035 2. 255 2. 982 147 2.712 347 1.446 400 2.021 1.244 3.236
Facilities Services
1979 Actual vuuwesnns 99.783 15.602 26.608 11.443 1125 9.574 3.317 6.185 2.449 8.803 9.565 5112
1980 Budget.vuuunas 113.190 17 4667 31.421 12.395 1173 10.288 3.398 7.439 2.661 10.192 10. 894 5. 662
1980 CUrrent assssss 112.353 15.922 30. 392 11.825 1173 10.547 3.586 7.804 3.185 10.914 11.312 5.693
1981 Estimate vuvess 124.971 18.385 34.198 12.881 1286 11.816 3.771 8.736 3.150 12.537 12.307 5.904
Technical Services
1979 Actual wuuwunaus 42.059 5.901 6.615 6.541 49 2.599 575 844 408 2.296 681 15.550
1980 Budget vussssss 42.288 7.006 6. 987 5.588 41 2.325 524 909 458 2.032 429 15.989
1980 Current sassnns 40. 806 6. 100 6.617 6. 287 41 2.449 537 866 665 1.802 885 14.557
1981 Estimatesausss 41. 496 7.529 7.611 6. 687 43 3.076 963 924 789 2.453 1.043 16.378
Management and
Operations
1979 Actual sesnnuus 64.850 | 11.461 18.846 9.012 143 5.453 1.162 2.942 1.693 5.406 1.958 6.774
1980 Budget suesrnss 62.449 9. 490 16.871 8.256 225 5.762 1.253 2.664 1.987 5. 940 2.745 7. 256
1980 CUFFENtasunsns 65.560 | 11.163  17.849 8.832 174 5.256 1.276 3.117 2.282 6.020 2. 256 7.335
1981 Estimate swnnus 73.871 12.127 20.767 9. 860 188 6.093 2.456 3.250 2.200 6.352 2.504 8.074
TOTAL
1979 Actual susnnnus 933.808 | .52,930 123.314 149.007 4.488 127.910 15. 806 62. 712 19.068 106. 643 87.457 84.473
1980 Budget sssnnnns 964. 900 | .56,466  128.149 148.884 4.689 131.197 16.330 65.839 19.791 110.258 95. 800 87. 497
1980 Current sssssss| 1.006. 186 | .62,881 131.861 157.599 4.899 135.805 17.085 69. 801 21.702 116. 040 97.825 90. 688
1981 Estimate sawsns| 1.047. 154 | 70,688  141.385 160.377 5.108 139.335 18.977 71.469 21.681 119. 145 101.360 97. 629
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

ReseaRCH AND PROGRAM MANAGEMENT

For necessary expenses of research in government laboratories,
management of programs and other activities of the National Aero-
nautics and Space Administration, not otherwise provided for, includ-
ing uniforms or allowances therefor, as authorized by law (5 U.S.C.
5901-5902): awards; purchase (for replacement only, of one aircraft, for
which partial payment may be made by exchange of at least one
existing administrative aircraft and such other existing aircraft as
may be considered appropriate) hire, maintenance and operation of
administrative aircraft; purchase (not to exceed [thirty-two) thirty-
six for replacement only) and hire of passenger motor vehicles; and
maintenance and repair of real and personal property. and not in
excess of $75,000 per project for construction of new facilities and
additions to existing facilities, repairs. and rehabilitation and modifi-
cation of facilities; [$959,900,0000 £1,047,154.000: Prooided. That con-
tracts may be entered into under this appropriation for maintenance
and operation of facilities, and for other services, to be provided
during the next fiscal year: Provided further. That not to exceed
$25,000 of the foregoing amount shall be available for ecientific con-
sultations or extraordinary expense, to be expended upon the approv-
al or authority of the Administrator and his determination shall be
final and conclusive. (42 US.C. 2451, et saq.; Department of Housing
and Urban Development—Independent Agencies Appropriation Act,
1980; additional authorizing legislation to be proposed.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
RESEARCH AND PROGRAM MANAGEMENT

Program and Financing (in thousands of doflars)

st v 80-0103-0-1-859 B o s o g
1479 aetoa 1983 est 1§21 est 1979 actual 1987 s 1981 est
Program by activities:
7 389,638 415,886 435,154 390,823 415,836 435,154
120,113 115,950 126,300 12G014 115,800 120,300
116,451 128,700 133.000 107,252 128,703 133,000
67,572 74,600 79,300 66.927 74,630 79,300
A i 3 y 178,474 199,500 207,700 176,615 199,500 207,700
6. Energy ‘o2y... 24439 28,300 30,400 24,403 28.303 30,420
7. Supneriing actvity 43,121 43,300 41,333 43,053 43,300 41,365
TOL8! 80! DIOZIOM eoeoeceesesvoereceesemsennenenssesssenesessmennnnns 933,808 1,09€,186 1,047,154 523,093 1,006,186 1,047,154
Reimbursasic program:
H 1,131 1,440 1,700 1,125 1,440 1,700
1S I . 105 50 50 105 53 50
3 Space 2 173 1 L 5,008 7,780 41811 4,980 7,180 4,188
5. Ao h and technoiogy 762 440 390 760 440 390
6. Energy t . 14,849 14,950 12,890 14.770 14.950 12.855
1. Supperting aci W 11,818 11,330 12.790 11.749 11,330 12,792
Total reimbursasie program 33,673 36,000 32,000 33,489 36,000 32.003
Total program €ostS fUNURH wooevoeesersersersersersersens 967,481 962,582 1,042,186 1,079,154
Change in selected resaurces (undelivered orders) st seresmseesesses sssess 4,899
12.00 Tota! 967.481 1,042,186 1,079,154 967,481 1,042,186 1,079,154
Financing:
Offsetting cotizciions from:
11.00 Federe! fungs.. —217.837 —28.672 —30.015
12.00 Nor-Federa! sources...... - —5,786 —7,328 =1,935
2300 UNOD!IZIES D2IMCR 12PSINE wuvvrvesssussssssssssmrssssesseessssssssssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssnsnnssssss | esssss 261 s
Budget authority 934,069 1,006,186 1,047,154
Budget authority:
4000 Appropriation - 936,469 959.900 1,047,158
40.01  Appropriation rescinded (Public Law 95-7, 92 Stat. 798) ......... . —=2,400 e,
4300 Appropriation (adjusted) e eenee 934,069 959,900 1,047,154
£5.20 Supplemental for civilian pay raises 46,286 .
Reletion of obligations to outlays:
7109 Obgations incurred, nei 933.808 1,006,186 1,047,154
72.40 Qbligated balance, Start d year. 14,276 80.798 83.184
7440 Obligated baiance, end of year —80.798 —83.183 —81838
7700 Adjustments in exgired gecounts ~2,279
sJ.00 QOutlays, excluding pay raise supplemental 925,007 958.150 1,041,264
9120 Qutiays from civilian pay raise supplemental 45,050 1238
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1981 ESTIMATES

LYNDON B. JOHNSON SPACE CENTER

DESCRIPTION

The Lyndon B. Johnson Space Center is located approximately 20 miles southeast of downtown Houston,
Texas. Total NASA-owned land at llouston site consists of 1,620 acres. The Center also utilizes an addi-
tional 54,080 acres at the White Sands Test Facility, Las Cruces, New Mexico. The total capital invest-
ment of the Lyndon B. Johnson Space Center, including fixed assets in progress and contractor-held facili-
ties at various locations and the White Sands Test Facility, as of September 30, 1979, was $733,877,000.

CENTER ROLES AND MISSIONS

The Johnson Space Center (JSC) was established in November 1961, in response to the need for NASA to
designate a primary Center to manage the design, development and manufacture of manned spacecraft; for
selection and training of astronaut crews; and the conduct of manned space flight missions. 1t was
necessary to focus this responsibility in a Federal laboratory since the Government was to be the
customer, consumer and facility owner of an activity which was viewed as possessing considerable risk
and much uncertainty because of the total lack of previous experience. This need continued as the
Nation proceeded towards more ambitious undertakings such as the Apollo program, the Skylab program, the
Apollo-Soyuz Test Project and the current Space Shuttle program. In order to meet this responsibility,
JSC has developed unique areas of recognized technical excellence within the civil service staff and
facilities of superior merit; that is, major technical facilities which constitute a national resource.
The principal and supporting roles are:

PRINCIPAL

Manned Vehicles -~ development of manned space vehicles and associated supporting technology, including:

Space Shuttle = development of the Orbiter and lead Center for management of the Shuttle system.
Providing sustaining engineering logistical support for Space Transportation System (STS) hardware.
Includes Shuttle configuration management, Shuttle sustaining engineering and Orbiter operational pro-
curement.

Advanced Missions = focus is on orbital systems and advanced transportation systems.
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Environmental and Crew Support Systems - develop and demonstrate Environmental Control and Life Support
Subsystems (EC/LSS) and Extra Vehicular Activity (EVA) systems suitable for the space transportation sys-
tems and other advanced needs.

Food Systems Technology - develop nutritional requirements and food processing systems in support
of human space flight.

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to
ascertain any environmental impact of STS operations.

Supporting Technology Advanced Developments - development of prototypes, long lead time systems and
new procedures and software for advanced systems.

Operations - operational planning, crew selection and training, medical operations, space transport-
ation system flight control, experiment/payload flight control for attached payloads and STS utilization
planning/payload accommodation studies.

Life Sciences:

Medical Research - establish human baseline data, investigate and develope countermeasures
to solve space medicine problems, and develop information techniques and equipment to support medical
operations and medical experiments.

Spacelab Payloads - development of Spacelab life sciences research capability through common

operating research equipment development., Define, develop and integrate inflight biomedical
experiments. Provide ior the integration of dedicated life science Spacelab experiments and inte-

gration for human studies experiments.

Lunar and Planetary Geosciences - develop and maintain the technical discipline base for
lunar and planetary geosciences and extraterrestrial sample handling techniques.

Resource Observations - provide a discipline base for resource observations applications, includ-
ing airborne techniques and space-based flight sensors. Current emphasis includes the application of
Landsat and other data to agricultural crop forecasting.

SUPPORTING

Technology Experiments in Space - management of Orbiter experiments program. Definition and develop-
ment of experiments in areas consistent with other JSC space roles.
Energy Systems - conduct Satellite Power Systems definition activities.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related G&S o comcemcceaeee 116,657 118,522 126,065 128,612
11. Travel.....oooo 3,309 3,781 3,631 4,035
111. Facilities SSVIGS. .o 15,602 17 ,667 15,922 18,385
IV. Technical SSGsS oL 5,901 7,006 65100 7,529
V. Management and OperationS. cesssssssssssssnssssnnnns 11.461 9.490 11.163 12,127
Total, fund requirementsS. cusssssassssnssnsnnnnnnnns 152.930 156.466 162.881 170.688
Distribution of Permanent Positions by Program
1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions
Space Transportation Sstars...... 2581 2,539 2,535 2542
Space shuttle..ooooooooooo.. 2,210 1,907 2,000 1,563
Space Flight operationS... .essssssssssssssssssssnnnnns 371 632 535 979
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

Space SIS, cceememceeccecccecce e mmaeee 151 133 151 152
Planetary exploration.seeesssasssssasssssannsnnnnns 44 39 41 40
Life sciences......... 107 94 110 112

Space and Terrestrial ApplicationS.cvessassssassananss 193 206 200 214
Space applicatioNS..vverrrrrrrrsssnssnnnnnnnnnnnnns 188 202 195 209
Technology utilization. .. ........civeirinrnnrnnnnns 5 4 5 5

Aeronautics and Space TechnologV......oovvvevrnnnnn... 34 30 40 46
Aeronautical research and technology sesassssassnsns 4 3 5 8
Space research and technology.sasssscssessasnannans 22 7 17 20
Energy technology.....cvviiiiiiinnnnnrnnsnarnnnnnss 8 20 18 18

Subtotal, direct poSItIONS. cvvvvvevevenanarasass 2,959 2,908 2,926 2,954
renter Management and Operations Support Positias....... 545 537 543 540
Total, permanent POSItIONS. sacssssssssssssssssnnnss 3,504 3,445 3,469 3,49

PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

PACE SHUTTLE e 2 e e v soeceeanscescsacesesosessosssessosesonsseseseseosasncsosnsscssse 1,563

The 1981 staffing provides for continuation of design, development, test and evaluation activity
a schedule consistent with the major program milestones including the first manned orbital flight
the subsequent orbital flight tests. Activities will continue consistent with a phased delivery
the total Orbiter fleet. Procurement of necessary initial flight and ground support equipment will
continued.
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The Space Shuttle Program Office of the Lyndon B. Johnson Space Center (JSC) has program management
responsibility for program control, overall systems engineering, and Space Shuttle system integration.
The Space Shuttle Program Office (SSPO) provides management of the '"Lead Center' functions as related
to the Space Shuttle program and the-overall systems management and integration of all elements of the
program.  The Space Shuttle Orbiter Project Office provides overall managementof the design, development
test and production of the Orbiter system. This includes management of various elements of the total Orbiter
system (e.g., structures, propulsion, power, avionics, etc.) and to lower elements within the subsystems.

In order to adequately integrate all vehicle systems into an efficient operating system, many
detailed interfaces and functional performance features must be identified and defined. Specific in-
terface control documents are identified and established including both flight systems and flight to
ground systems. General capability and performance criteria are established for special areas of con-
sideration such as electromagnetic compatibility and lightning protection. For proper systems oper-
ations, systems performance data and operational information are prepared such as operational data
books, mission requirement documents, etc.

Although major Shuttle flight system elements have been individually managed through designated
Shuttle element project offices and related provisioning contractors, a relatively large quantity of
supporting equipment is supplied to the program through other elements of JSC. Examples of such
equipment are: extravehicular mobility unit, portable oxygen system, closed circuit television,
survival radio sets, dosimetry, crew equipment, photographic camera systems, and bioinstrumentation.
Each represents a multitude of engineering, management, and evaluation activities. These include
definition of requirements, establishment of contract, management of contractor projects, evaluation
of design and performance, and provisioning of equipment in a certified "ready for use'™ configuration.
Mission use of equipment also requires on-site processing for preparation and related reconditioning
for sequential missions.

Throughout the Orbiter program, particular attention is given to prediction of vehicle performance
in each area of function, to analysis of design, establishment and conduct of necessary tests and
rectification of actual versus predicted performance difference. Since the Orbiter represents an inte-
grated complex of technical and engineering disciplines, specific test, evaluation and analysis sub-
tasks have been assigned to the variety of technical organizations at JSC. Included in these tasks
are: providing technical expertise in the Orbiter life support systems; performing engineering
analysis, design definition, performance evaluation, and breadboard testing for communications and
tracking systems ground testing; providing expertise in guidance, navigation, control, instrumentation
and electrical power distribution; management and operation of environmental test chambers; analysis,
evaluation and component testing of the Orbiter hydraulics system, auxiliary power unit, orbital
maneuvering system components, reaction control engine performance, reaction control system engine

RPM 1-5




value leak detection techniques and development of initiator firing units; analysis and laboratory
testing for vehicle attachment and separation systems; design analysis of total Shuttle systems,
Shuttle/payload interface design, crew station evaluation and design, Shuttle airlock design evaluation,
etc.; conduction of engineering analysis to determine overall vehicle performance characteristics in
the area of aerodynamic performance, flight characteristics, performance, and dynamics including
aeroelasticity.

The successful flight and operational performance of the Spage Shuttle is dependent on the proper
functioning of integrated electronic equipment. Collectively, these are termed the Integrated
Avionics System. Avionics provide the Shuttle pilots and crew with the total assessment and command
capability necessary to manage, fly and operate the vehicle. Because of the criticality of this sys-
tem, very close attention is given to the identification of performance requirements, systems design,
and integrated performance .

A variety of avionic elements are included within the Space Shuttle system, each of which requires
the attention of a group of technical experts. These elements include: guidance, navigation and
control, data processing, communication and tracking; instrumentation, displays and controls, solid
rocket booster control and recovery interface, power and control, and external tank propellant control
and instrumentation.

Avionics and software testing and checkout in the Electronics Systems Test Laboratory and the
Shuttle Avionics Integration Laboratory have effectively supported the Approach and Landing Test (ALT)
effort, and will continue through the Orbital Flight Testing (OFT) and into the operations era. Their
purpose is to verify the functional performance of Shuttle Integrated Avionics System and validate the
system design and verify compatibility of the various radio frequency communication links.

For OFT crew training, the Orbiter Aeroflight Simulator (OAS) was upgraded to the Orbiter 102 con-
figuration to become the second crew station (motion base) in the Shuttle Mission Simulator (SMS) com-
plex. The fixed base is the other crew station with final systems delivery set for 1980. This com-
plex is the primary flight crew training facility and is supplemented by a number of part task trainers
and specialized training devices. Training operations began in early 1979 using the motion base por-
tion of the SMS, and full integrated simulations were conducted with the SMS tied into the Mission
Control Center in April 1979. The current training schedule requires 40 to 65 training hours per week

(between the two crew stations). Involved in simulator operations are the simulator readiness tests,
operation of the simulators during training exercises, documentation of abnormal operations identified
in the simulator performance or configuration, and correcting problems and system malfunctions. In

addition, design and program modifications must be implemented to maintain configuration with Orbiter
vehicle modifications and Shuttle program changes.
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The Mission Control Center (MCC) update involves the management of the design, development, integra-
tion, and testing of all MCC software required to support the Shuttle Orbital Flight Test (OFT) program.
This includes modifications to old programs, new or replacement programs, their integration. in the MCC,
the integration of the MCC software and hardware, and software of the MCC for simulation, training,
and actual flight operations. Orbital Flight Test is a major design change to the MCC software and
requires new programs for the telemetry, command, tracking, and communications programs.

Orbital Flight Support includes a wide variety of planning activities ranging from operational con-
cepts and techniques to detailed systems operational procedures and checklists. Tasks include flight
system and software handbooks, flight rules, detailed crew activity plans and procedures; development
of mission control center and network systems requirements; and operations input to the initial
planning for the selection and operation of Shuttle OFT payloads.

Specific OFT flight planning activity encompasses the flight design, flight analysis, and software
activities. The flight design tasks include: developing nominal and contingency profiles on a pre-
flight basis; supporting the crew training simulations; and development of flight techniques for OFT.
Specific OFT flight design products include conceptual flight profiles and operational flight profiles
which are issued at launch minus twelve and three months, respectively, for each flight. The OFT software
activities include the development, formulation, and verification support for the guidance, targeting,
and navigation systems software requirements in the Orbiter and MCC. In addition, the flight dependent
data located in the erasable memory (mission-to-mission changes) is developed from the flight design
process for incorporation into the Orbiter software and MCC systems.

Orbiter Software Development provides software required for the Shuttle Orbiter Avionics (onboard)
general purpose computers. This task involves the generation of the specifications; the design,
development, code and test; and integration and verification of the primary avionics software systems which
are loaded into the onboard computers. These computers are used for crew training in the Shuttle
Mission Simulator and for the actual space flight mission. In addition, this task provides software
for Orbiter vehicle tests conducted at the Shuttle launch sites (Kennedy Space Center and the Western
Space and Missile Center), and in the Shuttle Avionics Integration Lab.

Permanent Positions
(Civil Service)

SPACE FLIGHT OPERATIONS. sussssssssnsansansansnnsnnsnnannansannannnnnnnnnns 979

JSC’s support of the Spacelab development effort includes establishing and controlling Shuttle
interface with the Spacelab, for overall safety requirements for the Shuttle/Spacelab combination,
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and support of MSFC in the performance of its ass'igned responsibilities. JSC is responsible for crew
training in conjunction with flight hardware, and the development and operation of Shuttle/Spacelab
simulators and trainers as well as Spacelab support software resident in the Orbiter general purpose
computer.

The Mission Control Center is being upgraded MCC-II and Payload Operations Control Center (POCC) for
the high flight density of STS operations, payload support, and secure DOD operations. Design and im-
plementation necessary for this upgrade includes the display, control, data handling and interface, com-
munications, and computer hardware/software systems which are being replaced, modified, and/or supplemented.
This upgrade will provide mission support for up to three Orbiters simultaneously (two inflight and one
on pad or simulation), Spacelab and attached-payload command and control, and ability to separate a secure
data string for DOD Shuttle mission support.

The Shuttle Mission Simulator (SMS) complex and procedures training facility will be implementing
reconfiguration tools (hardware and software systems) to permit support of the high flight rate of
the 1980's. The capability €or near-continuous training of a number of flight crews for different types
of missions, with different payload requirements and on different Orbiters, will require management
and utilization of a very high volume of data. Therefore, automated tools are essential to support
this pace of training. |In addition, simulator system upgrades will continuously be made to keep up
with changes to the Orbiters.

Orbiter avionics software development in the STS Operations era will provide for payload support.
This will include general capabilities for Spacelab, Inertial Upper Stage (IUS), and Spinning Solid
Upper Stage (SSUS), with flexibility available to implement specific payload requirements as optional
services.

In addition, the task will provide for rapid handling of mission-to-mission software changes
(flight dependent data in erasable memory) and associated verification on a '"near production line"
basis because of the greater mission rates. |In order to accommodate the production line type of

work, emphasis is being placed on software tools and the associated automatic data processing equipment
(ADPE) hardware which now comprise the Software Development Lab (SDL) and the transition of support into
a Software Production Facility (SPF).

Flight design for operations includes: the identification of operational requirements for the
design of planned and improved spacecraft systems; the development of flight techniques for utiliza-
tion of these systems; and the development of nominal and contingency flight profiles for all Shuttle
missions. This will include conceptual level profile development and analysis, beginning about two years
before the flight, and operational profile development and analysis, accomplished immediately prior to
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the flight. As in OFT, the software activities for operational flights also include the continued devel-
opment, definition, and verification support of the guidance, targeting, and navigation systems software
requirements in the Orbiter and MCC. Software changes for Orbiter improvements will upgrade vehicle
capabilities and performance.

The advanced programs objective is to provide technical as well as programmatic data for the defini-
tion and evaluation of potential future space programs and systems. In support of these activities,
advanced studies are conducted to obtain significant performance and reliability improvements, to
reduce future program risks and development costs through the effective use of new technologies, and
to examine concepts and techniques which can reduce $TS operations costs and mission turnaround times.
In 1981, the advanced studies effort will assess the technology maturity for a Space Operations Center
and examine innovative design concepts which would allow modular development of such a center. A
Satellite Services Systems Analysis will be conducted to survey capabilities of proposed equipment to
enhance deployment, retrieval, and servicing of payloads. Technology developments in support of
Power Extension Package definition and development will be completed. Engineering and supporting
studies will be conducted for all of these major disciplines.

Permanent Positions
(Civil Service)

PIANETARYEXPI‘ORATION........l'..ll..l..l.....‘..............l........'...‘ m

The Center ,supports the agency"s Planetary Exploration program in the area of geosciences where a
strong, active research group is required to support future programs, to provide curatorial support,
to assist in information dissemination and to interact with outside scientists. To provide this
support the raszarch group must make an active contribution to our knowledge of the compositions,
structures and evoluntionary histories of the solid bodies of the solar system. Therefore, the
Center has an ongoing program of analysis of planetary materials and of remote sensing data, a
theoretical studies program and a program which is involved in the development of remote sensing
instrumentation. The definition of geoscience requirements for future planetary flight missions
is an important role for the geoscience group which is involved in extensive cooperation with the
planetary science community.

LIFE SCIENCES. suuveunsnnsnnsansassnnsnnssnnsnnsnnsnnsnnsnnsnssnnsnnnnnnnnns 112

The Johnson Space Center has the lead role in evaluating human physiological changes associated
with the space environment and providing effective countermeasures to assure crew health and optimal
performance. The scientific activities are to define, develop and integrate biomedical experiments
for life sciences payloads. Additionally, these experiments are designed to utilize the space

environmenc to accomplish medical and piological researcn. RPM 1-9




The medical activities provide for medical contingencies in flight involving onboard health services,
training for crewmen, ground-based medical support and medical evaluation of proposed crewmembers.
These objectives are supportive of the Center's responsibility for assuring astronaut health and
safety, both during flight and on the ground. The accomplishment of these objectives requires a well
defined and continuing program that incorporates medical research, operations, laboratory support and
clinical medicine.

The bioengineering activities provide integration of dedicated life sciences, Spacelab experiments
and integration for human experiments. To this end, experiments will be selected, and experiment
hardware development will be initiated. JSC is responsible for mission management of the Office of
Space Science payload which includes integration of equipment to the pallet, integrating the payload
into the Orbiter, and real time mission support while in orbit.

Permanent Positions
(Civil Service)

SPACE APPLICATIONS.................... Cesieseessiseseseetstosa s na et 209

The resource observations discipline is divided into two major areas: technology development and
applications projects, and flight projects. JSC's responsibility entails the conduct and implementa-
tion of major tasks in each of these areas.

1. Technology development and applications projects use remotely sensed data for agricultural
crop identification, crop acreage and yield estimation, forest mapping and inventory, soil moisture
measurement, and vegetation cover monitoring. Studies of data systems and techniques, applicable
to these and other applications, are also being conducted.

2. Flight project responsibilities at JSC include the airborne instrumentation research project
and Shuttle payload instrument development. The Large Format Stereo Camera is being developed for
flight on the Shuttle. Responding to airborne measurement requirements, generated by NASA research
and cooperative programs with the Departments of Agriculture, Interior, Defense, Commerce and
Energy and various state agencies, JSC develops and implements an aircraft support plan. Involved
is the testing, maintenance, and operation of a wide variety of remote sensors which provide data
to investigators. Three aircraft, capable of data acquisition from 500 to 63,000 feet, are operated;

a Lockheed C-130, a General Dynamics WB-57F, and a Bell 206B helicopter. They are maintained at nearby

Ellington Air Force Base.
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Permanent Positions
(Civil Service)

TECHNOLOGY UTHLIZATION- - & v ittt va e tnas svavsnannsssnnnnssnnnnssnannssnannnss 5

The Technology Utilization program transfers new knowledge and innovative technology resulting from
NASA's research and development programs for application in industry, medicine and important public
sector areas such as urban development. The Technical Planning OFfice at JSC provides program office
direction for the Technology Utilization program at JSC and provides engineering support to analyze
the feasibility of space application to ground-based operations, such as: telecare, feeding the
elderly, and bioisolation garment.

AERONAUTICAL RESEARCH AND TECHNOLOGY .. vvviveisnnnsansnrsnsarsnsansnsnnnnns 8

JSC is continuing its efforts in fire testing aircraft fuselage sections fabricated with newly
developed materials. This project provides the aircraft industry with test data and results of
flammability tests on fuselage components based on full-scale fire testing. In addition, JSC is
evaluating the Electromechanical Flight Control concept as an eventual replacement for aircraft
hydraulic systems. Also, Fiber Optical Systems are being examined to develop a stand-alone optical
multiplexer/denultiplexer component capable of bidirectional, full duplex operation with 16 channels.

SPACE RESEARCH AND TECHNOLOGY - 4 vt va i s e varnsnssasnsnsnasasnnsnsnsnsnnsans 20

Systems and design studies are being performed as follows: develop technology, fabricate and
test a Synthetic Aperture Imaging Radar (88R); research fuel cell and electrolysis cell technology
to demonstrate suitability to large orbital energy conversion and storage requirements; identify
viable propulsion system designs and propellant alternatives which could replace hydrazine fuel in a
second generation Shuttle auxiliary propulsion system; collect data, using the Shuttle Development
Flight Instrumentation that will augment the research and technology base for future spacecraft de-
sign; and, develop an instrumentation package which will provide flight mechanics data for the deter-
mination of aerodynamic coefficients from Orbiter flight data.

ENERGY TECHNOLOGY s u s v v vusususunnnsasasusasnnsasasnsnssnsnsasnsnsnnsnsnnas 18

Engineering manpower will be used for Space Solar Power System definition. This will involve
in-house engineering definition studies and contract management. The studies will involve a systematic
comparative assessment of power conversion options (photovoltaic versus thermal, silicon versus gallium
arsenite, etc)); major systems trades such as the location of the space construction activity (low
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earth orbit versus geosynchronous orbit); and critical systems definition (rotary joint, phase control,
etc.). Also, the studies will provide for a second iteration of elements and emphasize techniques of

space construction, construction base definition, logistics and operations, and definition of required
development program.

Permanent Positions
(Civil Service)

CENTER MANAGEMENT AND OPERATIONS SUPPORT.....ccoiiiiiiiiiiii 540

Center Management and Operations Support is defined as that support or service being provided to
all JSC organizations which cannot be directly identified to a specific benefitting program or project.
The Civil service personnel involved are:

Director and Staff = The Center Director, Deputy Director and immediate staff, e.g., Legal, Patent
Counsel, Equal Opportunity, Technical Planning, and Public Affairs.

Management Support = Includes a wide range of activity categorized as business management support
for programs and functional organizations for the entire Center. Specific functions include resource
and budget management, program control, contracting and procurement, personnel management, property
management, financial management, resource control, and management systems and analyses.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the .normal housekeeping services and logistics
support for the personnel who manage and conduct the affairs of the Center. Specific activities are:
maintenance and operation of all buildings and facilities; data processing and computer support; re-
liability and quality assurance; Centerwide security and protection; fire protection; custodial ser-
vices; logistics support including transportation, supplies, etc.; medical care of employees; and,
photographic and graphic support.
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RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
PERSONNEL AND RELATED COSTS.. tvuverrnnrsnnesnnnsss 116,657 118,522 126,065 128,612
Summary of Fund Requirements
Compensation and Benefits *
1. Compensation
a. Permanent poSitioONS.. ciusssssssssssssnsnsnnnnns 102,749 103,366 110,210 112,208
b. Other than full time permanent positions.. ..... 1,043 1,598 1,761 1,806
c. Reimbursable detaileeSessssssnannnsssannnnsnnns 1,656 1,993 2,087 2,107
d. Overtime and other compensatioN sssssssssssannss 601 755 864 885
Subtotal, Compensation. sssssssssasssnansnnnnsns 106,049 107,712 114,922 117,006
2. BenefilS. tuvururnrnrnraranenensanansrnnaranasnsnsns 9,991 10,200 10,458 10,861
Subtotal, Compensation and Benefits... .uvevuvnnnnns 116,040 117,912 125,380 127 ,867
Supporting Costs
1. Transfer of personnel.. .... svvvssnnnnnsnsssssnnnns 159 145 170 175
2. Personnel traiNiNg ecsssesssasssasssansaansannsnnnns 458 465 515 570
Subtotal, Supporting CoStS.......  sisssssssssnnnnnns 617 610 685 745
Total, Personnel and Related CoOStS. sussnsnsnnnnnnss 116,657 118,522 126,065 128,612
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A.  Compensation and BenefitS.... sssssssssnssssnnsnnsnnnnns 116,040 117,912 125,380 127,867
1. Compensation. . ..uveusenrenrenrnnrsnnsnnsnnsnnsnnssns 106,049 107,712 114,922 117,006
a. permanent POSTItIONS. v.vvvivivernrnrnrnrnnnnnnns 102,749 103,366 110,210 112,208

The funds shown above will support 3,494 permanent positions in 1981. Permanent personnel
staffing increases by 24 positions in 1980 from the budget estimate and by 25 positions from 1980 to
1981, but the funding increases in both years are due in large part to the October 1979 pay increases.

Basis of Cost for Permanent Positions

In 1981, the cost of permanent positions will be $112,208,000. This increase of $1,998,000 over the
1980 level results from the following:

Cost of permanent positions N 1980.. . .uierrvunnnrrnnnnsranansrannnssannnssnnnnsss 110,210
Cost INCreases 1N 198l . ..uiiiiiurenrenransanransansansassnnsansansnssnnsnnnnnsnns +2,932
Within grade and career advances:
Full year effect of 1980 aCtionS.. ..vucvieennernesnasnnssnnsnnsns +929
Partial year effect of 1981 aCtiONS. ... uvvrvenenerararnrnsnrnnnns +1,016
Full year effect of 1980 pay ENCreaseS. ..ueueuenrnsnenensnsnnnnnnnns +102
Cost of additional permanent POSItIONS . vt vuneerrnnnnssnnnnnssnns +885
Cost decreases 1N 1981 . ..uiiiureanrnannrenanssasnsesnssnsnsnsnssnsnsnsnssnsnsnnnns -934
Turnover savings and abolished positions:
Full year effect of 1980 aCtiOS......cccc..  suesussnsnnsnsnnss -478
Partial year effect of 1981 actions...... .:iiveiervnsrnnnsnnnsns -96
One less paid day in 1981... cesuesssnnssnnnnnnnnnnnnnnnnnnnnnnnnns -360
Cost of permanent positions N 1981, .. .uuiieeruenrnnssnasanasnnasnnnsnnnsnnnsnnns 112,208
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full time permanent positions

O T o ] 1,043 1,598 1,761 1,806
2. VWOIrKYEArS tevevsnsannnsnsannnnnnnnnnnnsnnnnnnnnsn 114 160 183 190

The 1981 plan includes 190 workyears which will support the following programs :

Distribution of Other than Full Time Permanent Workyears

Programs Workyears
Cooperative traiNiNg.. saessssssassassasssnasnasnnsanssannnsnnnnnnns 93
Summer €MPlOYMENt 4 uu s e eeeesnennnnnnnnnnnnnnssssnsnnnnnnnnnnnnnns 28
Opportunity programs.......cooveeiiiiiineiiieinnannn.. 46
Other temporary emp|oyment. ....................................... 23

Total. ceviivnrssneennnnnnsssnnnnnnnnsssnsnnnnnnnnsnnsns 190

The increase in workyears from the 1980 budget to the 1980 current estimate reflects the new
White House Research Apprenticeships program, the continuation of the part time program, and a build-up
in the nonbaccaluareate cooperative program. The increase in 1981 is due to the scheduled build-up
of the White House Research Apprenticeships program and the nonbaccalaureate cooperative program.

C. Reimbursable detailees,. voevusersnnnssnnnsnnnnsnnnnss 1,656 1,993 2 ,087 2,107

The military personnel detailed to JSC on a reimbursable basis are individuals experienced in
manned flight and related fields. Each individual performs a function essential and critical to
current and future programs.

Individuals with knowledge, experience, and with a flight background are essential to the manned
flight programs. The individuals most readily available within the Government ranks, who meet these

criteria, are military personnel. The additional requirement for keeping the military informed on
manned space flight technology is also essential.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

One civilian employee, experienced in the field of medicine, is also detailed on a reimbursable
basis to JSC.

The increases in the 1980 current estimate and in 1981 are due to the October 1979 pay increases.

d. Overtime and other compensation.................... 601 755 864 885
Overtime in 1980 and 1981 will be used primarily for preparing the Space Shuttle Orbital Flight

Tests, and will cover such activities as crew training, trajectory optimization, data reduction, oper-
rations in the integration laboratory, and related support activities. In addition, there are numerous

source selection boards, earth resources application system verification programs, and other activities
that necessitate extensions of the normal duty hours. The increases in 1980 from the budget to the 1980
current estimate, and in 1981 are due primarily to the October 1979 pay increases.

Benefits. vueveriineinrnerasnsnarnsnnrasnsnnsnsnnrnnnns 9,991 10,200 10,458 10,861

Following are the amounts of contribution by category:

Civil Service Retirement Fund.................... 7,322 7,288 7,714 7,951
Employee life insurance..... 297 410 310 325
Employee health iNSUrANCE.... cueevensnsnnsnnsnrnns 1,825 1,892 1,802 1,854
Workman's compensation.... cuisasssasssasssansnnnns 516 573 590 687
FICA... teuueusansansnsnansnnnnsnnsnnnannnsnnnnnnnns 28 36 40 42
SEVErancCe Pay........ .. iieeerersssnrarnsnnnnrns - 1 2 2
Other benefits. ciiiiinnnnnvnnnnnsnssssnnnnnnnnnnns 3 - -- ==

Total.... ceuvrennssnnnsannnsannnnnnsnnnns 9,991 10,200 10,458 10,861

The increase from the 1980 budget estimate to the 1980 current estimate is due primarily to the
effect of the October 1979 pay increase. The increase in 1981 is due to additianal personnel
and increased Workman's compensation which is based on bills received from the Department of Labor.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B Supporting @k 817 810 885 145
1. Transfer of @ 159 145 170 175

Provides for continuing recruitment and transfer of personnel ‘essential to JSG's missions. Funds
required for the transfer of personnel in 1981 remain level with 1980

2. Personnel taiy 458 465 515 570

These funds provide the means to maintain proficiency in various skills, to provide the neces-
sary training for those employes with technological expertise to keep abreast of the state of the art in
their respective fields, and to meet career development and upward mobility needs. The increase in the
1980 current estimate and in 1981 is due to training vital to the implementation of the Civil Service
Reform Act.

Summary of Fund Requirements

A Program Tsd 2,865 3,265 3,134 3,492
B Scientific and Technical Development Tad............ 120 115 130 142
C Management and Operations T 324 401 367 401

Total, Td 3.309 3.781 3,631 4,035
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Explanation of Fund Requirements
A Program Travel......ccccovevvevieeveececnene, 2,865 3,265 3,134 3,492

Program travel is specifically required for the accomplishment of the center's mission and accounts
for 87 percent of the travel budget for 1981. The decrease in 1980 from the budget to the current esti-
mate reflects a reduction in travel to implement Section 112 of Public Law 96-86. Travel to support Space
Shuttle development and production is required to continue through 1981 at approximately the same level
expected in 1980. However, travel requirements will increase, particularly in the area of payload de-
velopment and the generation, review, and interchange of the thermal, structural, and dynamic mathematical
models required for integration of the various payloads with the Shuttle and with each other,

B. Scientificand Technical Dovelopment fravel.seesecscass 120 Ll.:"_’. 130 142

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community. This participation allows them to bene-
fit from exposure to technological advances outside JSC, as well as to present both accomplishments and
problems to their associates. Many of these meetings are working panels convened to solve certain prob-
lems for the benefit of the Government. Symposia and technical seminars related to the earth observa-
tion program and lunar samples are a major requirement in this area. The level of travel in 1981 is ex-
pected to remain approximately the same as that in 1980.

C. Management and Qperations Travel..................... 324 401 367 401
Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities;

travel of the Center's top management to NASA Headquarters and other NASA centers; and local transporta-
tion. The decrease in the 1980 current estimate from the 1980 budget estimate reflects reduced travel in
1980 to implement Section 112 of Public Law 96-86. The increase in 1981 is related to the increased
Shuttle effort.

III. EACILITIES SERVICES, *sssssssssssassnssnnnnnnnnnnnns élé(); Z ééz l; 222 ]§ §§§

The Johnson Space Center (JSC) is located on 1,620 acres with a complex of laboratory and office type
buildings, as well as test facilities. This complex encompasses 2,799,141 gross square feet of building
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space in 22 major buildings. Also included are 11 major technical facilities. This physical plant sup-
ports an average daily on-site population of approximately 7,100 to 7,500 personnel. Many of the test
facilities are utilized on schedules involving more than one shift or during off-peak hours.

These budget estimates also include resources associated with the physical plant requirements of the
White Sands Test Facility (WSTF) and for facilities used at Ellington Air Force Base (EAB).

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Summary of Fund Requirements

A Maintenance and Related Services

L FacilitieS.eesesscsccccscsssscssssascsssassasasnce 5,238 6,717 4,420 6,187

2. EQUIPMENT susssnsssnsnsssnnnnnnnnnnnnnnnnnnnnnnnnns == 394 - -

T I 5,238 7,111 4,420 6,187

B Custodial $ses secesevscasccscses 3,195 3,086 3,450 3,851
. Utility B _7.169 7,470 8,052  _8,347
Total, Facilities @@ 15,602 17 RE7 15,922 18,385

Explanation of Fund Requirements

A Maintenance and Related @@ 5,238 7,111 4,420 6,187
:L F-a(:il.iti35~ootoo';otﬁouooooo-u'uoo-utaooloooocooo'q 5,238 6,717 4,420 6,187

This activity involves not only the facilities of JSC at Houston, but also at White Sands Test
Facility (WSTF) and Ellington Air Force Base (EARB). It provides essentially a continuation of that level
of effort provided in 1980. The reduction from the 1980 budget estimate to the 1980 current estimate re-
flects selected deferrals of facility projects into 1981. The 1981 estimate provides for these deferrals

and the cost of negotiated support contract wage increases. Major types of support in this area are:
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
= Maintenance and operation of facilities (156 workyears).........ccccoeurunen. 5,172

This activity includes routine maintenance and facilities support for applicable facilities at
JSC and i1ts component installations at WSTF and EAFB. Also included are such activities as support for
utility systems, administrative office alterations, and painting.

b. Grounds maintenance (24 wsa 440

This provides for mowing and edging of 540 acres of improved land and mowing only of another 775
acres of unimproved land. Also included is cultivation, mulching, fertilizing, insect control, and care
of trees and shrubs.

c. Facilities design engineering (20 vakes)....... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 575
This effort involves engineering design, drafting, and specifications preparation for construc-

tion of facilities; minor construction and repair projects; and other facility and system design and
modification tasks.

2. Equipment......-..........................g..--.. - 394 - -

This funding provides for maintenance and repair of office equipment and closed circuit TV main-
tenance and operation. This has now been reclassified as Installation Common Services,

B Custodial &&= 3,195 3,086 3,450 3,851

This activity involves support contractor effort at JSC to provide security guard services, jani-
torial services, fire fighting, and ambulance services. The increase from 1980 estimate to the 1980
current estimate is partially due to an increase of four workyears of support contractor effort for
increased security requirements during the Space Shuttle missions. The iIncrease in 1981 is due to
negotiated support contract wage increases.

1. Janitorial services (151 w 1,968

_ This activity provides janitorial services to some 2.55 million square feet of _floor space, in-
cluding highly specialized services to cleanroom areas. Also included are such activities as light

bulb replacement, trash removal, and laundry services. RPM 1-20




1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
2, Fire pl"OteCtion Sel"ViCGS (26 workyears)................--.-’...-.-................-... 653

This activity will provide for fire protection and other related activities for JSC property and
personnel, including:

a Industrial safety and inspections including insuring compliance with OSHA regulations.

h. Maintenance of alarms and fixed fire fighting equipment.
c. Technical interface with the Houston Fire Department for actual fire fighting activities.

3. Security SerViceS (61 workyears)...o.................n........... EEEEEEEEEEEEEEEENEER 1,230
This activity includes the protection of personnel at JSC and involves:

a. Protection of all Government facilities and equipment.
b. Badging of all on-site personnel and official visitors.
c. Protecting classified information.

d Maintaining area surveillance and traffic control.

Ce Utilities SErVicCESocesessssevecoscscscseenscsccscssssscnss 7,169 7,470 8.052 M

This category includes purchased utilities and 44 workyears of support contractor effort for the
operation and maintenance of the utility distribution system at JSC. The commodity®costs are as
fOllows:

Lt EleCtriCity (148,079 MWH)O'.Q.IDCOO.I...O'O.O..uooo.ooooooooo.oo.ctc..-00.-...-...... 5,569
20 Natural gaS (233,105 CUbiC fEt).... EE NN EE NN NN EEE NN NN EE NN NN EEEE NN EEE NN NN EEEEEEEEEEENE 1,036
3. Water and Sewageo.ooooot'00000000'00:00ouoob'oociuncctolb000looo'l'o'oonuvoooolaouton 318

The increase from the 1980 budget estimate to the 1980 current estimate primarily reflects rate in-
creases for natural gas and electricity. The increase in 1981 reflects these and further rate increases,
partially offset by reductions resulting from conversions from natural gas to electricity and JSGC's
continuing conservation efforts.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
IV. TECHNICAL ®IB______ 5,901 7,006 6,100 7,529

Summary of Fund Requirements

A, Automatic Data Processing

1. EqUipmenteseecsecscccscocssssssscssacscsscconcncssccs 2,355 2,300 2,453 2,703
2. Qumdins sassssmnns 1,577 2,540 1,608 2,530
SUBEOEAL v s e eunnussesornnonesssosannreasrososns 3,932 4.80 4,061 5.233

B. Scientific and Technical Information
1. lbay 100 96 96 103
2 Education and Hamstin......cocceemeee. 1,309 682 1,385 1,561
R ; | 1,409 —778 1,481 1,664
C Shop Support and Smies % —560 1,388 238 632
Total, Technical SuEs_______ 5,901 ﬂ 6,100 7,529

Explanation of Fund Requirements

A AUtOﬂIatiC Data ProceSSing. EEEEEEEEEEEEEEEEEEEEEEENEEEER 3,932 4,840 4,061 5,233

This activity provides accounting and management information to satisfy requirements of NASA
management and external authority. Included is support of all JSC administrative functions and the
lease and maintenance costs of all multiuse ADP equipment within JSC's Central Computer Facility. The
decrease in 1980 from the budget to the current estimate reflects 1979 experience with pre-FMOF require-
ments and a change in the phasing of the contract funding plan in the Operations area, partially offset by
increased lease costs in the Equipment category. The increase in 1981 is due primarily to negotiated
support contractor wage increases in the Operations area.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. Equipment..............-.-.o.......-.............. 2,355 2,300 2,453 2,703

Covered herein are the purchase and maintenance costs of all JSC-owned ADP equipment and the lease
costs of all leased ADP hardware within the Central Computer Facility. These hardware systems include
four Univac 1108's, one Univac 1110, one Univac 9300, one IBM 360/22, one CDC 3200, and one Mohawk (data
entry) computer system. Also included is associated peripheral equipment such as two microfilm proces-
sors, various terminals, and keypunch equipment.

2. (R~ 1,577 2,540 1,608 2 5530

This category provides.for computer programming, operations, keypunch, and other support personnel
involving 70 workyears of support contractor effort. The ADP systems supported include institutional
management, finance and accounting, procurement, contract status and tracking, personnel management,
and utility tracking.

B. Scientific and Technical Hastn................ 1,409 778 1,481 1,664

This activity, requiring 69 support contractor workyears, provides for the operation of the techni-
cal library at JSC, a public affairs educational and informational program, and support to the Center
in provision of various scientific and technical information services. The increase in 1980 from the
budget to the current estimate is due to the reclassification of public affairs audio-visual support
to this category from Shop Support and Services. The increase in 1981 is due to an anticipated increase
in support contractor wages.

1. Library......................................'.... 100 96 96 103

Six support contractor workyears provide cataloging and indexing services and provide initial
distribution of publications in the operation of the JSC Technical Library. This includes, on a
monthly basis, cataloging of approximately 170 books, indexing of approximately ,730 reports, and
distributing about 50,000 publications.

2. Education and Histi..ee........ 1,309 682 1,385 1,561
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The funding in this category provides for 63 support contractor workyears to support a JSC public
affairs program. Included are motion picture production, from script to screen; film clip preparation;
exhibit management and refurbishment; visitor orientation tours; lecturing; mail answering services; and
other public affairs activities.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate  Estimate

(Thousands of Dollars)

C. s sz!z s“[z[zsz [ a sl ;Egl Mi!;g;i . SEEESEEEEEEEESEEEEEEEEEEEER -——E-BD- I sszsgi 558 632

These funds provide for 24 workyears of support contractor effort to provide JSC with support in
areas such as graphics, publications, audio-visual material, microfilm and microfiche, and editorial
services for JSC publications. Graphic materials are prepared for use in presentations and senior
management reviews. Various kinds of film are processed, and reproductions and reprints made. The
decrease from the 1980 budget estimate to the 1980 current estimate is due to the reclassification of
selected public affairs audio-visual support to the Scientific and Technical Information category. The
increase in 1981 is due to negotiated support contractor wage increases.

V. MANAGEMENT AND OPERATIONS. A I IS EEEEEEEEEEEEEEEEEEEEESR _ll.A’_Gl M —11'163 _12'127

Summary of Fund Reguirements

A, Administrative CommunicationsS. ssssssssssssssssssssss 2,713 2,437 2,690 2,788
B. Printing and Reproductionesscesescsssssecscssscrcces 1,131 761 997 997
C. TranspOrtatiOfNesecsssecessscecsssccossscssscscsascass 773 825 923 966
D. Installation. Commosis 6,844 5 467 6,553 7.376

Total, Management and Operations.. ssssssssssasnsss 11,461 9490 11,163 12,127
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Explanation of Fund Requirements

A Adninistrative QU e 2713 2437 2.690 2188

Communications support for JSC and WSTF consist of local telephone service, long distance telephone
service, and various kinds of other communications services. The 1980 current estimate is higher than
the 1980 budget estimate due to a 21 percent rate increase in local telephone exchange services experienced
in 1979, partially offset by a decrease in costs for use of the Federal Telecommunications System (FTS).
The level of support in 1981 is the same as that in 1980.

].. LOCEll telephone Service.......o.....-...............---......---..................... 1,690

The major part of this category provides for 3,360 Centrex lines and 6,503 telephone instruments
at JSC. Also included are 292 telephones at WSTF and local telephone service at Draper Labs, Cambridge,
M\; Grumman, Bethpage, NY; and SaMsO, El Segundo, CA. About 128 local circuits at JSC and two at WSTF
for fire alarms, burglar alarms, public address systems, and other specialized uses are also included
in this category.

2. Long distance telephone SErViCEesersessvssvessvsscessovesscsessecssscsosnscsnscsnssosscnne 954

This category includes the cost for FTS, commercial toll calls, two dedicated voice circuits
between WSTF and Las Cruces, NM, and two teletype circuits between JSC and GSA in Austin, TX.

3. Other communications services (One Workyear)ocooooocoo.to.ooo.o--ooooooooooooo.ooo-o 144
These funds provide specialized services such as teletype and wire news services. In addition,
the operation and maintenance of a closed circuit TV system is provided along with eight radio networks
for fire, security, custodial, and other uses.

B, Printinq and ReprdeCtianoooo.ooouoooo-ooo.'oono-ooo-o 1I131 761 997 997

JSC's basic printing requirements are handled by maintaining an on-site printing plant operated by
JSC personnel. This printing plant produces approximately 50,000,000 units of printing each year. In
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addition to this on-site printing plant, JSC must also purchase from private firms, through Government
Printing Office contracts, about 54,600,000 units each year. This purchased printing is a combination
of overflow requirements that cannot be handled on-site, and printing which requires greater or dif-
ferent capabilities than those available at the on-site plant. The increase from the 1980 budget esti-
mate to the 1980 current estimate and in 1981 reflects the transfer of Space Shuttle related printing
from contractor effort to the on-site plant.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Co Transportation.......-............................... 773 825 923 966

Transportation functions at JSC involve seven workyears of support contractor effort. Also included
are administrative aircraft maintenance costs and lease of trucks from GSA  The 1980 current estimate
is higher than the 1980 budget estimate due to unexpected Space Shuttle related requirements in most
work areas. The level of effort for these services in 1981 is expected to be the same as that in 1980.

D. Installation CoOmMMOn ServiceSeecesecsssssccscssssscsscsnscs 6,844 5,467 6,553 7.376

These services, requiring 170 workyears of support contractor effort, support center management and
staff activities, provide medical services, and cover various installation support services. These are
representative areas in which the increased Space Shuttle activities have great impact. The 1980 cur-
rent estimate and the 1981 estimate are higher than the 1980 budget estimate due to this impact and
reflect 1979 experience.

1. Center management and staff fuUNCtionNSeeeseecccscsccsssssscscrocssccascssssnsosnssssse 38
This category covers patent searches and applications.
2. Medlcal Services....-..oo......-..-......-...................-................-...-- 1,460

Two major types of medical service are provided, occupational medicine and environmental
hea 1th.

m s Occupational medicine (33 WOrkyearS) ssssssssssssssssssssssssssssnssnsansnnnnnnnns 1,060
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol 1ars)

Occupational medicine consists of the operation of the JSC on-site clinic, emergency assistance
at EAFB, providing physicals for JSC personnel at Downey, (A, medical consultation and crew test
supports

b EnVironmenta| health (13 Workyears>0000000‘oo'vutooo‘-onoroooooo'tnolotooociooaor 400

This category includes industrial hygiene , radiological health, and an environmental health
laboratory.

3. |nSta||ati0n Support Services......--.........-.........-....-..........-....-...... 5,878

= Administrative supplies, materials and equipmentessescssscsscsesscsscssscscccscss 2,754

This category includes all supplies, materials and equipment, and their lease and maintenance
costs, that are used to support administrative functions at the Center and at WSTF.

b. Cataloging of SupplieS and equipment (20 Vﬂm. ............ EEEEEEEEEEEEEEEEE 335

This effort is required for identification and cataloging of requests for supplies into the

proper Federal Supply Groups, placing orders on the proper Federal Schedule Contracts, maintaining a
stores stock catalog, and other related activities.

Ce Warehousing and storage (58 Workyears)-o...o.o.oooo-ooo.-.--oo.cono.ooooooooo.-.o 971

This category includes the operation of a central receiving depot for supplies; a warehousing
function, including bonded storage and storage of hazardous materials; and a stock issuance service.

d. Poscage........'.........I.......I..'.......I.IQ........Q...'..................IO 482
This category covers the payments to the U.S, Postal Service for postage on official mail.

e. Moving and hauling (Bw®— 636

RPM 1-27




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

This effort is required to handle the shipping and packing of supplies and equipment both
locally and for long distance movement; the moving and hauling of items within the Center; and the delivery

of supplies, materials, and equipment purchased from local suppliers.

f- Forms diStribUtion (eight WorkyearS)-o....-......................-............... 136

This category covers the support contractor effort required for the distribution of approxi-

mately 600,000 forms and publications each year.

e AdminiStrative support......................o-...-.....................-.-....... 564

Included herein is the cost of local transportation within the JSC area provided by GSA, the
JSC share of operating costs at EAFB, the costs of stenographic services and the costs of torts and

claims.
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RESEARCH AND PROGRAM MANAGEVENT
FISCAL YEAR 1981 ESTIMATES

JOHN F. KENNEDY SPACE CENTER

DESCRIPTION

The John F. Kennedy Space Center is located approximately 50 miles east of Orlando, Florida. The total
land and water area occupied by the installation is 139,305 acres. NASA owns 82,943 acres of that total.
The remainder is comprised of the Banana River Causeway Easement (271 acres), the Indian River Causeway
Easement (296 acres), and Florida-owned submerged lands with Deed of Dedication (55,795 acres).

Expendable launch vehicle operations are conducted at both the Air Force's Eastern Space and Missile Center,
Florida, and the Western Space and Missile Center at Vandenberg Air Force Base, California, which is located
six miles west of Lompoc, California. Space Shuttle flights will begin at KIC in 1980 and at Vandenberg in
1984.

The NASA capital investment at the Kennedy Space Center and Vandenberg Air Force Base, including fixed
assets in progress and contractor-held facilities as of September 30, 1979, was $1,836,425,000.

CENTER ROLES AND MISSIONS

The Kennedy Space Center (KSC) was established at Cape Canaveral, Florida, in July 1962 to serve as the
primary NASA center for the test, checkout, and launch of space vehicles. This site was. chosen because of
its unique geographical characteristics, climate, local growth capability, accessibility, and availability.
The Center has since grown to become the major Free World launch site with a unique civil service staff of
unparalleled expertise in the field of test, checkout, and launch of space vehicles and in the design of
associated ground support equipment. The technical facilities developed at KSC represent a recognized
national resource. The principal roles are:

Space Transportation System (STS) Ground Operations - includes launch operations, Solid Rocket Booster

(SRB) retrieval, STS refurbishment and turnaround, Levels I and II integration, Spacelab Level III and IV
integration, integrated logistics and transportation and postlanding operations, and flight line medical

and biomedical support.
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STS Sustaining Enpineering - includes configuration management, operational hardware accommodations and
modifications.

Expendable Launch Vehicle Operations = includes launch preparation and checkout for the current inventory
of launch vehicles.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

l. Personnel and Related CoStS........ccoiiiiiiiiinann... 69,184 70,502 74,888 76 ,554
0 I - L 2,061 2,368 2,115 2,255
III. Facilities Services..........coiiiiiiiiiiiiiis aaasnnns 26,608 31,421 30,392 34,198
V. Technical Services........ooiiiiii i . 6,615 6,987 6,617 7,611
V. Management and OperationNS.sesessessassassansasassannnns 18,846 16,871 17,849 20,767
Total, fund requUireMentS veevseuransansansnnsnnnnnnnns 123,314 128,149 131,861 141,385

Distribution of Permanent Positions by Program

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions

Space Transportation SYStEMS. seusassssassasassansssansnnnnns 1,609 1,624 1,603 1,614
Space shuttle..........  cieesasasassssssssssasasnsnnannnnns 1,225 1,146 1,223 1,217
Space flight operationS usasesassssssnsasasannnnnnnnnsnnns 232 342 237 254
Expendable launch vehiclesS.. tavsevransannsnansansannsnnnss 152 136 143 143




1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
Space SCIeNCE | . . . . iiiirireernrnsnarnrnsenensnsensnsnnens 2 2 8 8
Physics and astronOMY cuvusssssanananasasassssanananasasnnnns - - 6 6
Life SCIBNCES auvasnasnannannsnassasnannsnnsnnsnnnsnnnnnnnns 2 2 2
Space and Terrestrial ApplicationNnS.vseassaassasnsasnsasnnanns 8 a 8 8
Space appPlicatioNSeeessasassassassansanansansansnnnnnnnnnns 6 6 6 6
Technology Utilization .vesasasasnananananasasasnsnnnnnnnnns 2 2 2 2
Aeronautics and Space TechnologY seveavsasassassansassansannns 1 1 1 -
Energy technology ------------------------------------------ l 1 ——-—J_ —
Subtotal, direct PoOSitioNS tavessavsanansannsnansanassnnns 1,620 1,635 1,620 1,630
Center Management and Operations Support PosSitionNnS.eeeeeeaannss 573 552 571 571
Total, permanent POSitiONS .vevevessssanananansssananannnnns 2,193 2187 2191 2201
PROGRAM DESCRIPTION
Permanent Positions
SPACE SHUTTLE 4 s v s s swssnnnnsnnsnsnssasssssssssssssssnsassnasassnsansnssnsnssnnnsnnnnnnns 1,217

The Kennedy Space Center (KSC) has been assigned the Launch and Landing Project of the Space Shuttle
program. Major roles for the accomplishment of this responsibility include launch systems development and

Space Transportation Systems (STS) ground operations. In the performance of these roles, 1981 will represent
a period of continuing activity at KSC in preparation for fully operational Shuttle. Orbiter 102 will be
used for the first manned orbital flight in 1980, and preparations will be in progress for three additional

orbital test flights during 1981, plus the first operational flight.
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Construction of new launch support facilities and modification of most existing facilities will be complete
with installation and checkout of remaining support equipment in preparation for scheduled flights. Major
facilities involved are:

Shuttle Landing Facility (SLF)

The installation and checkout of operational systems will be completed and along with the ground support
equipment previously installed will support Shuttle landings after the fourth orbital flight test.

Orbiter Processing Facility (OPF)

Integration and checkout of all ground support systems in the Low Bay Annex and High Bay 2 will continue in
preparation for arrival of the second Orbiter at KC in 1982.

Vehicle Assembly Building (VAB)

Modification of support systems and equipment will continue in preparation for the Solid Rocket Boosters
and External Tanks as well as full Shuttle integrated operations. Installation and checkout of support
equipment in High Bays l1and 2 will commence in 1982.

Mobile Launch Platforms (MLP)

Support equipment installation and checkout of MP 2 which began in 1980 will continue.

In addition to the activity involving major facilities, KSC will continue the design, acquisition, and
installation of equipment to be used in support of the Shuttle. This includes not only that equipment
provided by KSC contractors but also that to be supplied by the development contractors as part of their
flight vehicle contract. KSC will also continue the refurbishment of selected existing support equipment
for reuse on the Shuttle program.

A unique category of support equipment is the Launch Processing System (LPS). This automated checkout
system, conceived and developed by KSC, is a major innovation in the checkout and launch of sophisticated
space vehicles. This system will provide automated checkout capability for the Shuttle vehicle, along with
engineering data for operations and management decisions and will support the test and checkout of the first
orbital flight.

Another major role for K in the Shuttle program, in addition to ground systems development, is that of
ground operations. This includes the test and checkout of each flight element as it arrives at KSC for
development flight testing, the integration of the Orbiter, External Tank and Solid Rocket Boosters into
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the Shuttle vehicle and integrated testing of the stacked configuration, propellant loading, and launch.

Subsequent to landing, KSC will refurbish the Orbiter in preparation for the next mission. Also included
is retrieval, disassembly, and refurbishment of the expended solid rocket boosters. Since the initial
orbital flight test launches will land at Dryden Flight Research Center (DFRC), provisions will be made for

the ferrying of the Orbiter back to KSC (for maintenance and launch).

Permanent Positions
(Civil Service)

SPACE FLIGHT OPERATIONS .. uuucssnsssnnssnnssasnsannssanssasnssnnssnnnsannssnnnsnnnnnnnnns 254

The conduct of the space flight operations program at KSC includes Spacelab, Inertial Upper Stages,
Payload support and multimission support that may be assigned for Shuttle flight operations.

KSC's role in the Spacelab program is similar to that of the Shuttle, that is; K is responsible for
launch site development and for ground operations. With delivery of the Spacelab engineering model in 1980
and Spacelab flight equipment, KSC will continue the additional task of analytical engineering. Responsi-
bility for this task of ensuring that the experiments to be mounted on or in the Spacelab are compatible
with the Spacelab, with each other, and with safety requirements will transfer to KC for the third Spacelab
mission. The first Spacelab flight unit will be delivered in early 1981 with preparations for the first
flight in 1982.

The upper stages consist of the Inertial Upper Stage (IUS) and the Spinning Solid Upper Stage (SSUS). The
IUS and SSUS are expendable, propulsive stages intended for use in the deployment of Shuttle transported
payloads to high energy orbits not attainable by the Shuttle alone.

The 1US is being developed by the Air Force and delivery of the first flight unit is expected in 1981.
KSC will be responsible for mating the Spacecraft to the IUS. Design review of the IUS integration
activities will continue in 1981 with the first flight scheduled in 1981.

Under current plans the SSUSwill be developed, checked out and mated to a payload by the SSUS
commercial developer. KSC will have responsibility for integration of the SSUS and its payload and then
into the Shuttle payload bay.

KSC will provide facilities and support to the various payload developers and experimenters during
processing at KSC. Thus, KSC, in concert with other NASA organizations must analyze potential payload
requirements, identify payload facility capability at KSC, and prepare documentation for potential payload
users. Based on experience gained during the Expendable Launch Vehicle program, K will monitor the
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payload activity from conception, participate in design reviews to ensure compatibility with KSC facilities,
and provide support coordination during the payload checkout and launch at KSC.

Permanent Positions
(Civil Service)

EXPENDABLE LAUNCH VEHICLES.......n.-o.-o..o.-on.o..o..o..Q.OC..O.IOQuccoo.o.n.n.o-..o.o 143

KSC is responsible for the launch preparation and checkout of the current inventory of expendable launch
vehicles. This includes the Atlas Centaur and Delta. Launches at both the Eastern Space and Missile Center
and the Western Space and Missile Center are the responsibility of KSC. Fifteen launches are scheduled for
1981.

PHYSICS AND ASTRONOMY.....I....C...........l..I..........Q.....'.l.'.!.......'...‘l.... 6

Beginning in 1980, KSC is responsible for planning and coordinating the Level 1V integration and launch
site support of mission experiments for Spacelab Mission 3 and beyond. Interfaces will be established and
maintained with the NASA discipline program offices, the Principal Investigators, and appropriate engineering
groups to assure that scientific objectives of the mission are met.

LIFE SCIENCES‘.....Q..............I..'.....OOQ....I...I....lcl.Q.n.O...QO..........'..'. 2

In 1981 KSC will continue its support role in the definition, development, and integration of biomedical
,experimentsinto Shuttle payloads for life sciences research. Included is the responsibility for providing
and managing a Life Science Principal Investigator Support Facility and assisting in the conduct of life
sciences synchronous ground control experiments and procedures required for life sciences payloads. These
experiments are designed to use the environment of space to accomplish medical and biological research for
the benefit of man through technological advancement of the state of the art.
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Permanent Positions
(Civil Service)

SPACE APPLICATIONS & uvuvnessnnnssannssannssssannssannssssnsssnanssnsnssannnssnnnssnnnnns 6

In the field of applications, KSC will continue in 1981 with the resources observation surveys, involving
environmental monitoring, and in developing methods of sensing and predicting weather and climatic conditions.

In the area of specialized application tasks, KSC will be performing studies related to requirements,
procedures, and techniques of processing space applications payloads for Spacelab.

TECHNOLOGY UTILIZATION suuueennnssnnnssnnnssannssannssannsssnnnssannnssnnnsannssnnnssnnns 2

The objectives of the Technology Utilization program at KSC are to encourage the use of and to expedite
the application of new NASA technology in other sectors, and to impart a better understanding of the
technology transfer process and its potential impacts.

CENTER MANAGEMENT AND OPERATIONS SUPPORT. suvucssssnssssassnssnanssnsansnssnsnnnnsnnsns 571

Center Management ana Operations Support is defined as the support or services being provided to all
Kennedy Space.Center organizations which cannot be directly identified to a benefitting program or project.
The civil service personnel involved are:

Director and Staff - The Center Director, Deputy Director and the immediate staff, e.g., Legal, Patent
Counsel, Equal Opportunity, Public Affairs (includes operation of the Visitors Information Center and its
related NASA tours activity), and Safety.

Management Support - Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, property management, financial
management resources control and management information systems and analysis.
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Operations Support = This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support
for the personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

1. PERSONNEL. AND RELATED COSTS......c.ociiiiiiiiinnnnns 69,184 70,502 74 ,888 76,554

Summary of Fund Requirements

A. Compensation and Benefits

1. Compensation

a. Permanent poOSitiONS cesssssssnssnnssnannnnss 61,459 62,396 66,459 67,780

b. Other than full time permanent positions... 825 986 922 956

C. Reimbursable detailees saccivevacainnnnnnnss 145 26 49 35

d. Overtime and other compensation.. ....uuuuus 486 428 585 712
Subtotal, CompensatioN.vssssssssssssnnnnnns 62,915 63,836 68,015 69,483

2. BenefitS. suveansnnsansansansansansansnnsnnsnnnns 6,005 6,133 6,343 6,521
Subtotal, Compensation and BenefitS.icuuueaans £8>920 69 ,969 74,358 76,004
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Supporting Costs

d1. Transfer of personnel.ccveevreaneenransnnnnannnns 96 258 255 255
2. Personnel traiCiNng sevssessseussnussnnsnnnsnnnnnns 168 275 275 295
Subtotal, Supporting Costs..................... 264 533 530 550
Total, Personnel and Related CostS........ cuuuuus 69,184 70,502 74,888 76,554

Explanation of Fund Requirements

A Compensation and BenefitS seesssasssasnsasnsssnsnnnnsns 68,920 69,969 74,358 76,004
d. Compensation sessssssssssssssnsssnnnannnnnnsnnnns 62 915 63 834 68,015 69,483

a. Permanent Positions........................ 61,459 62,396 66,459 67,780

The funds will support 2,201 permanent positions in 1981. Permanent personnel staffing increases

slightly from 1980 to 1981, but the funding increases in both years are due primarily to the October 1979 pay
increase.

Basis of Cost €or Permanent Positions

In 1981 the cost of permanent positions will be $67,780,000. The increase results from the
following:
Cost of permanent posSitions 0N 1980sacssssasssseorsoesosossssones nnnnnnnnnnnnnnns 66,459
Cost increases iN 198 l.iusssssssnnnnnnnnnssnsannnssnnnnnnnssnsssanannnnnnnnnnnnnns +2,222
Within grade and career advances:
Full year effect of 1980 actions sssssssssssssssssnsssnsnnnnnnnns +740
Partial year effect of 1981 actions...........c.ccevvvvvnnnn.. +809
Full year effect of 1980 pay inCreases..........cccovvvvevnnnnn. +146
Change in reimbursable activity.. assesssssssssssssssssansnnnnnnnnns +178
Cost of ten additional permanent PoSitiONS.. sessssssssssssssnnnnss +349
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Cost decreases iN 198 l.euuueesunssunnssunssunnssnnssnnnsnnnssunnsnnnssnnnsnnnnnnnssns -901
Turnover savings and abolished positions:

Full year effect of 1980 actions..........coooiiiiiiiiiiiiiiianann., -590
Partial year effect of 1981 actions..... sieusesssansassannsnnnannnnss -89
One less paid day in 1981, vovevevesasasasnsnsnsnsssnsnsnnnnnnnnnnnnnnns -222
Cost of permanent positions iN 1981.cuucsucasnasnasnasnasnasnassansnnsassnsnnnsnnnnns 67,780
1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

b. Other than full time permanent positions

A, COST. it 825 986 922 956
2. WOIKYEarS suevsssansssnsannnsnnnnnnsnnnnnnsnnnnns 93 113 114 119
The 1981 plan includes 119 workyears which will support the following programs:

Distribution of Other than Full Time Permanent Workyears

Program Wrkyears
Cooperative traiNiNg cvseessassaassasssasnassnasssasssssaassnassnnsnnnnnnnss 64
Summer employMeNt L. 1w s essssssssnnnsnnssssnanssnsssssnnssnnssssnnnsnnnssnns 21
Opportunity programs.......ccveiiiiiiiiieinennees sasssssssssssssssssssssans 19
Other temporary emp]oyment ................................................. 15

L - 11

The increase in workyears from the 1980 budget estimate to the 1980 current estimate reflects the
new White House Research Apprenticeships program which is offset in part by the discontinuation of the Worker
Trainee Opportunity program. The decrease in the cost estimate is due to a change in skill mix in the tempo-
rary programs. The increase in 1981 is due to the scheduled build-up of the White House Research Apprentice-
ships program.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

c. Reimbursable detaileeS cevasnsnssnsnsnnsnnsnnansnnnnnns 145 26 49 35

Provides funding for the services of a software applications officer in support of the Space
Shuttle program. The increase from the 1980 budget estimate to the 1980 current estimate reflects the con-
tinuation of Shuttle requirements of the Department of Defense until the First Manned Orbital Flight (FMOF).
The decrease in 1981 reflects the termination of these requirements.

d. Overtime and other compensation ceeeeessssssssnnnnnnss 486 428 585 712
The funding increase from the 1980 budget estimate to the 1980 current estimate is due to the slip

in the scheduled launch date for FMOF. This provides additional workhours to provide for the critical

scheduling of Shuttle preparation efforts. The increase in 1981 is due to expected overtime to meet the
orbital flight test launch schedule,

2. BenefilS. veueusarensnsannnnnsannnsnsnnnnsnsnnnnsnnnnnnnns 6,005 6,133 6,343 6,521

Following are the amounts of contribution by category:

Civil Service Retirement Fund.......................... 4,365 4,425 4,670 4,728
Employee life insurance.............oooeviiiiinnn.... 253 274 266 266
Employee health insurance...................oooea. 1,169 1,211 1,211 1,211
Workman's compensation sasssssssssssssassassssnsnnnnnnns 197 197 170 290
e O 21 26 26 26

Totalooooooo 6,005 6,133 6,343 6,521

The increase from the 1980 budget estimate to the 1980 current estimate is due primarily to the effect
of the October 1979 pay increase. The increase in 1981 is due to additional personnel and increased Workman's
compensation which is based on billings received from the Department of Labor.

B. SUppPOrting COStS uussusassnnssnasnnassnnnsnnnsnnssnnnnnnnnnnnns 264 533 53 550

A1. Transfer of personnel sevesesssessasasasasanansnsnnnnnnnns 96 258 255 255
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Provides for continuing recruitment and transfer of personnel essential to KSC's Space Transportation
Systems missions. Funds required for the transfer of personnel in 1981 remain level with 1980. The 1981
estimate provides for 57 relocations at an average cost of $4,500 each.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
2. Personnel trainNing ceesasassssssananasasasnnsnnannanannnnnns 168 275 275 295

These funds provide the means to maintain proficiency in various skills, to provide the necessary
training for those employees with technological expertise to keep abreast of the state of the art in their
respective fields, and to meet career development and upward mobility needs. The increase in 1981 is due to
training vital to the implementation of the Civil Service Reform Act.

11, TRAVEL....... i daiasasssssssasasasssssasnsnsnsnnnns 2,06

[y
N
w
(o))
(0]
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[y
o1
N
N
(6}
o1

Summary of Fund Requirements

A, Program Travel.cuoueseriesienanasnsnsnssnsnsnssnsnsnsnnnnnnsns 1,060 1,209 1,054 1,177
B. Scientific and Technical Development Travel.vivssrseaaannnnns 13 12 12 12
C. Management and Operations Travel.................  cieesssannss 988 A 147 1,049 1,066

Total, Travel. sesvesessasanansasanansasannssasannansnsnnnnns 2,061 2,368 2,115 2,255

Explanation of Fund Requirements

A, Program Travel.ioeeaesaessarsossessasnasnassassssssnsnnsnnnnns 1,060 1,209 1,054 1,177

Program travel is directly related to the accomplishment of KSC's mission and accounts for approximately
52 percent of the Center's travel budget. Program travel has reflected the Center's involvement in the design
and manufacturing of Space Shuttle ground system equipment, design and construction of Shuttle facilities, and
the activation of systems manufactured at off-site locations.
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During 1980 and 1981, our effort will be directed toward the test, checkout, and launch of the First Manned
Orbital Flight (FMOF). Travel to Dryden Flight Research Center, the landing site of the Orbital Flight Tests
(OFT), will be required. However, the 1980 current estimate is lower than the 1980 budget estimate due to the
slip in the launch date for AMCOF and the other OFT flights.

The Spacelab hardware delivery schedule calls for the Engineering Model to be delivered in 1980 and the
first flight unit in early 1981. Support of this schedule will cause significant travel to Europe in 1980 to
participate in combined procedures development and to run subsystems and systems tests of the Engineering

Model. Additional travel will be required in the development of operational software to be run on the
Engineering Model and the first flight unit. The travel will continue in 1981 to support continuing systems
tests on the Engineering Model and the tests that will be performed on the flight unit prior to its delivery
to KSC. Also, the operational software development will continue on through the delivery of the flight unit
to KSC.
1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Scientific and Technical Development Travel .vevianensnnsnnnns 13 12 12 12

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community. This participation allows them to benefit from
exposure to technological advances outside KSC, as well as to present both accomplishments and problems to
their associates. Many of these meetings are working panels convened to solve certain problems for the benefit
ol the government. It is planned that 1981 travel will be at the same level as 1980.

C. Management and OpPeratioNS .eessssssssssssssssssasnsnsnsnsnnnns 988 1,147 1,049 1,066

Management and operations travel is used for the direction and coordination of general management matters.
It includes travel in such areas as personnel, financial management, and procurement activities; travel of the
Center's top management to NASA Headquarters and other NASA Centers; and local transportation. The decrease
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement
Section 112 of Public Law 96-86. The increases in both 1980 and 1981 from 1979 are due to increased require-
ments for local travel brought about by the significant increases in on-site population for Shuttle OFT
preparations.
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111 FACILITIES SERVICES.....

Kennedy Space Center (KSC)
as well as launch operations facilities.
Also included are 14 major technical facilities.

test and office buildings,

square feet of building space,

including 13 major buildings.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
31,421 30,392 34,198

26,608

is located on 139,305 acres and has a complex of facilities which are made up of

This complex encompasses 5,337,276 Qross

This plant supports an average daily on-center population which has grown to approximately 13,000 personnel.

Many of the test facilities are utilized during off-peak hours or on more than one shift.

A substantial

increase in services is required in 1981 to meet the needs of Shuttle support activities and the increasing

on-site population.
Air Force Base (VAFB).

A. Rental of Real Property

The budget estimate also reflects the needs of KSC's component installation on Vandenberg

Summary of Fund Requirements

Services

B. Maintenance and Related

1. FacilitieSeeeesnnnns

2. Equipment sesssannaus
Subtotal...

C. Custodial Services......

D. Utility Services. uavass

Total,

A. Rental of Real Property

Facilities Services......oooviiiiiiiiiiiiiiinnnnn..

1 110 210 140
6,849 6,841 6,738 7,884
544 847 673 665
7,393 7,688 7.411 =8.549
10,257 12,450 12,076 14,494
8,957 11,173 10,695 11,015
26,608 31,421 30,392 34,198
1 110 210 140
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This provides for the rental of off-site facilities €or news and receptions center activities associated
with launches and other major public events. The increase from the 1980 budget estimate to the 1980 current
estimate is due to cost escalation; the decrease in 1981 reflects a decline in guest related activities after
the first few Space Shuttle flights have been accomplished.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Maintenance and Related ServViCeSiesssssssssssnssssnsnsnsnnnns 7,393 7 ,688 7,411 8,549
d. FacCilitieS. suuennnnnssssnnnnsnnnnnnnnnnnnnnnnsssnsnnnssss 6,849 6.841 6,738 7,884

This activity involves the operation and maintenance of applicable facilities at KSC, Cape Canaveral
Air Force Station (CCAFS), and VAFB. The size, complexity, and wide geographical dispersion of these
facilities places heavy demands on facilities services. The decrease from the 1980 budget estimate to the
1980 current estimate is due to the deferral of some facility projects and purchases of supplies and materials.
These deferrals are reflected in the growth in 1981 which is due also to increased intra-center moves as KSC
prepares for the fully operational mode of Space Shuttle activities.

a. Maintenance and operation of facilities (153 WOrKyears) svesssssassassanssnsnsannnnsnns 4,591
This activity includes, in addition to the normal activities associated with facility maintenance
or management of direct maintenance personnel, the responsibilities for space utilization, utility rate

studies and analysis, as well as corrosion control and cathodic protection activities.

In addition, there are minor facility related services for such items as payment of certification
fees for facility maintenance at VAFB, and internal moves of personnel and related plant rearrangements.

b. Grounds maintenance (37 WOIKYEArS) susassasassssanansannnsanannannnsananannnsannnnnnnsnnns 1,144

This involves the provision of grounds maintenance and related supplies and equipment as well as
reimbursement to the Air Force for the maintenance of NASA facilities at CCAFS.

c. Facilities design engineering (28 WOIKYEArS) susssssssssnssnnnnnnnnnnnnnnsnnnnnnnnnnnns 836

This effort involves inspecting, siting, and other ,engineering functions associated with institu-
tional facilities.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

d. Supplies and facilities eqUIPMENt tueesaasnasnassnasnassnssnassnssnnssnssnnnnnsnnnsnns 604

These funds provide for building materials, hardware, metals, plumbing supplies, electrical
materials, and general maintenance and operating materials.

e. Routine facilities work (16 WOIKYEarsS) suassassassassasnasnasnssnasnssansnnnnnnannnnnns 709
Minor construction, repair, and alteration projects are included in this category.

2. EQUIPMENTt siutaseransasanansnsansnsnsannnsnsnannansnsnnnnnns 544 847 673 665

This funding provides for 18 workyears of support contractor effort and related supplies and equipment

required for maintenance and repair of heavy equipment items. The decrease from the 1980 budget estimate to
the 1980 current estimate IS due to reduced equipment purchases consistent with 1979 experience.

C. Custodial ServiCesS. veusnsnsasasasasnasnannannsnnnnnnsnnsnsnsnnnss 10,257 12,450 12,076 14,494
The demand for these services will continue to increase, especially for janitorial, fire protection, and

security services in 1981 as the Space Shuttle program continues through Orbital Flight Tests (OFT). An
increase of 59 workyears from 1979 is reflected in the 1980 current estimate and the estimate for 1981.

A. Janitorial services (117 WOIKYEaArS) seeusssssssnnssnassnasssansnannnasnnssannssnnsnnnnnnsns 2,744

This activity provides janitorial services to some two million square feet of KSC floor areas,
including highly specialized services to cleanroom areas.

2. Fire protection services (113 WOIKYEarS) tuessassassnssnasnasnannansnnannnasnasnnsnnnsnnsnnns 3,341
This activity will provide for fire protection service for KSC property and personnel, including:
a. Support of increasing hazardous tests and operations and Shuttle Orbiter landings.
b. Performing fire drills and fire inspections of facilities and equipment.
c. Providing fire protection instructions.
d. Fighting fires.

This estimate reflects the full activation of both KSC fire stations for Shuttle operations.
RPM 2-16




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Security services (254 WOIrKYEArS) seuesusussasssunsnsunsnsnsnnsnsunsnssnsnnnnunsnnnnnnsnns 6,527

This activity includes the protection of personnel and property at KSC and involves:

a. Support of increasing hazardous tests and operations.
b. Badging of all on-site personnel and official visitors.
c. Safeguarding flight hardware and other items of high intrinsic value arriving for OFT.
d. Protecting classified information.
e. Maintaining area surveillance and traffic control.
4. Other related aCtiVitieS sueuueuneunssusssassnssnssnssnssnsssssnssnssnssnssnsnnsnnnnnsnnsss 1,882

These activities are as follows:

a. Janitorial services and security services performed on NASA facilities at CCAFS for which the Air

Force is reimbursed.
b. Pest control services for KSC which involves five workyears of support contractor effort.
c. Laundry services at both KC and VAFB.
d. Provision of supplies and equipment related to custodial services.

D. Utilities Services.......... 8,957 11,173 10,695 11,015

The major utility service at KC is electrical energy purchased from Florida Power and Light Company
through an Air Force contract. Fuel oil is purchased from a local supplier. Steam service is provided by the
Air Force at CCAFS. Water services are purchased from the City of Cocoa and sewage treatment is accomplished

on-site.
At VAFB, utility services are purchased through the Air Force.

Utility plant operations and maintenance and utility distribution systems maintenance are provided in this
activity, which also covers reimbursement to the Air Force for these services. These services involve 71 work-
years of support contractor effort. The commodity costs are as follows:
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

d. Electricity (184,100 MWB) .t vt iuuunenonan e s eosaeseaneanseseinssoceonassaseonenessosaessss 7,076
2. Fuel Oil (2,195,000 gallONS) cuueeenncesunanssnanasanansnnnssnnnasananssnnssanassnnnnsnnnnnnnsns 989
3. Steam (51,700 IDS.) cuuuunessunanasunnnnasunnaasannssssanasssanansssnnnannsnsannsnnannsnnnns 334
4, Water and SEWaAQE ssssssssanassssssasssasssssaasasstasaasstasansssasanntassnsnsnnsnnnsnnnnns 113
5. VAB — all UtilifiesSauueuarnanasnsnasasnasasnnnassnsasssnasassasansnsassnnnssnnnssnnnssss 170

The decrease from the 1980 budget estimate to the 1980 current estimate is a reduction in electricity and
fuel oil rate estimates and a reduction of ten support contractor workyears, reflecting 1979 experience. The
1981 increase is due to higher utility rates. Contractor workyears are level.

[V. TECHNICAL SERVICES.... .uuiiuiucnasnsnsssnsnssnsasnsnnsnsnsnnns 6,615 6,987 6,617 7,611

Summary of Fund Requirements

A. Automatic Data Processing

d. EqUIPMENt tuetietnessasnnsnnsasnasnasnansnnsnssnasnnsnnnnns 731 464 823 878
2. OperationNSeasseasssssasssnnsnasnassassasnannssnsnnnnnnnnns 3,292 3,456 3,453 3,588
Subtotal. cesueesnnennesnnnsnnassnnssnnsnnansnnnsnnnnnns 4,023 3,920 4,276 4,466

B. Scientific and Technical Information

d. Librarycececeeceeuesasunsnasasnsnasnsnsnnsnsnnnnnnsnnnnnns 365 377 374 404

2. Education and Information cusesessassssanansasannnsnnnnnns 1,651 2,311 1,420 2,156
Subtotal... cueiieiiiii i i s s s s s s 2,016 2,688 1,794 2,560

C. Shop Support and SIVES...mceeemmceeeeecceeemmeceemmmnes 576 379 547 585
Total, Technical Services.............  ceevuvesssnnssnnnnsns 6,615 6,987 6,617 7,611




Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A AUuUtOMatic. ... ... e e 4,023 - - -3,920 - - - A276- - 4,466

These funds provide for the cost of general management ADP programs including the lease, purchase, and
maintenance of ADP equipment and programming and operations services.

d. EQUIPMENt.ctseesennasnnssasssasnasnannannnssnssnnsnnsnnns 731 464 823 878

The funding shown here provides for the maintenance and lease of KSC's Honeywell 635 and supporting
equipment.

The increase from the 1980 budget estimate to the 1980 current estimate is primarily due to the lease
of a Honeywell 66-60 dedicated to the Center's computerized supply management system. The increase in 1981
reflects increased costs for the same equipment plus minor amounts for maintenance of the financial management
system.

2. OperationS.uussesssesasasnsnsnnsarasnnnnnnsnrasnnnnnnnnns 3,292 3,456 3,453 3,588

One hundred and thirty eight support contractor workyears provide programming services for payroll,
general accounting, supply reports, procurement, contract reports, technical support information retrieval,
preventive maintenance reports of vehicle components and ground support equipment, contract surveillance
reports, status reports for the KX Personnel Office, security reports, and resources and financial management
reports.

The 1981 increase is due to wage increases, partially offset by a reduction of eight workyears as
programming of the financial management system nears completion.

B. Scientific and Technical Information =ssss==s=sssssssssssnnnns 2 016 2,688 1,794 2,560
This funding provides for operation of a technical library at KC and for various technical and administra-

tive documentation services throughout the center, including support to Public Affairs' educational and
informational program.

0 I 1 ¢ - 365 377 374 404
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Sixteen support contractor workyears are required to operate the K library facilities. The cost
includes technical reports and literature in hard copy and microfiche; scientific, technical, and management
books and periodicals; military, federal, and professional society specifications and standards are also
included. The contractor also operates a Space Shuttle/Spacelab documents repository which catalogs,
classifies, and indexes documents for storage and retrieval; and provides document reference and distribution
services. This category also includes supplies used by the contractor. 1In 1981, the increase is due to wage
escalation; workyears are level.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
2. Education and Information .veeesessssssssssnnsansnnsnnsnns 1,651 2,311 1,420 2,156

The funding in this category provides for 75 support contractor workyears to prepare publications
pertaining to the receipt, checkout, and launch of space vehicles, Space Shuttle/Spacelab activities, design
engineering functions, and the institutional support. Subject matter covers tracking, facility modifications,
booster recovery, earth resources, future programs, launch processing, vehicle tests, checkout operations,
safety procedures, materials analysis, radiological controls, and contingency plans.

Public Affairs support provides for the gathering and dissemination of information about the agency's
programs to the mass communications media, the general public, and to the educational community at the
elementary and secondary levels. It also includes photographic support at Vandenberg Air Force Base, which is
primarily for public affairs activities.

The decrease from the 1980 budget estimate to the 1980 current estimate reflects an alteration in the
phasing of the support contract plan, as well as a reclassification of photographic services to the Shop
Support category. The 1981 estimate reflects the full year cost of a ten workyear increase in the support
contract which was initiated in 1980 due to Shuttle requirements.

C. Shop SUPPOrt and SErviges, =«esessessssssssensasaesesessenanns 576 379 547 585

These funds provide for a support contractor to perform technical support services, such as exercising
coordinative control support activities to assure a constant state of readiness to support test/launch opera-
tions. It includes disaster and hurricane planning performed on centerwide basis through coordination with
the KSC Emergency Preparedness Officer (one workyear), and training of all KC personnel engaged in hazardous
occupations (five workyears) .
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The increase from the 1980 budget estimate to the 1980 current estimate is due to a reclassification of

photographic services from the Education and Information category. The increase in 1981 is due to wage
escalation.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

V. MANAGEMENT AND OPERATIONS....iutasasasasasnsnsasasasnsnsnnnns 18,846 16,871 17,849 20,767

Summary of Fund Requirements

A.  Administrative CommunicationsS....... wisssssssssssssssnsssnnns 2,744 2,359 2,554 2,617
B. Printing and ReproduCtiomi. ...ttt orennnareeonsnsenossas 4,376 3,706 3,816 5,002
C. TransportationN.cisessessasssssnssnssnasnasnnsnnsnnsnnnsnnsnns 2,822 2,735 3,416 4,141
D. Installation CommOn SErViCeS..... .cuuscesussssnsnnnnsnnnnsnnns 8,904 8,071 8,063 9,007

Total, Management and OperationS.ceusseeessssnsnnnssnnnnnss 18,846 16,871 17,849 20,767

A AdMinistrative COMMUNICALLONS. . =« sseeesssssseessessnneesrens 5 744 2 359 2 554 2,617

These funds provide for the costs of local telephone service, Federal Telecommunications System (FTS), long
distance tolls, and teletype services in support of all NASA and contractor personnel located at KSC, Cape
Canaveral Air Force Station (CCAFS), and Vandenberg Air Force Base (VAFB). The increase from the 1980 budget
estimate to the 1980 current estimate provides for additional services associated with an increased on-site
contractor population.

d. Local telephone SEIrVICE. .o e e e e e e 1,779
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This category provides for the total KSC population, including contractors, and includes the admini-
strative telephone switchboard, single line telephones for special areas, telephones acoustically coupled for
data transmission, and local exchange lines for Brevard and Orange County locations.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Long distance te'ephone SErVICEs s ssssassnssnsansansassansasansansansnnssaanssnsannnnnnnns 812

NASA contractors and other institutions who conduct official business with KSC are widely dispersed
throughout the United States. KSC utilizes FTS and other leased lines to minimize costs. Service is provided
to authorized users, including on-site contractors. Paid long distance and GSA leased lines are in this
category.

3. Other comMUNICALIONS SEIVICES = s =sssssssssanssnssnsansanssnssnssnsssssssssssnnsssnssnnns 26
These funds provide specialized services such as teletype and wire news services. In addition, the
lease and maintenance of various small slectrical/electronic Systems such as printers which support major com-
munications systems are included.

B. Printing and Reproduction. ......covevsinsnsnnnnnssnnsnnnnss 4,376 3,706 3,816 5,002

This category includes the printing of test and checkout procedures, launch countdowns, microfilming,
engineering drawings, telemetry data, and other related technical and administrative material.

The estimate for administrative printing includes long lead time items such as forms production and minor
efforts, such as the KSC house organ, and miscellaneous special requirements for duplicating, photostating,
blueprinting, microfilming, and other photographic reproductions. Services are performed by other government
agencies or by commercial printing firms under contract to the Government Printing Office (G0). The 1980
current estimate is higher than the 1980 budget estimate due to an 18 workyear increase in support contractor
effort initiated to meet the increasingly heavy demand of Space Shuttle activities. The 1981 estimate
reflects the full year cost of this additional effort.

1. Scientific and technical printing (104 workyears) =s«rrressrrssasnrssnnnrssasnnrsnnnnnnss 3,619

This level of support contractor effort is required to print or reproduce an average of 10.8million
units per month. Supplies used by the contractor and replacement equipment are included in this category.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Administrative Printing . ceesscsssssssssassasasssaasssasassssassasassssasssnansrssnnsannnns 456

This estimate includes the cost of services provided through the GPO, Patrick Air Force Base, and
VAR .

3. OffiCe COPIEIS auutunnassssnsasssssssasssasassssanasssssssasssssssnsssasssnssnnnsnssannnns 927
This provides for office copier service to the total on-site population, civil service and contractor.
Copiers are located in central service centers and individual offices where workload justifies assignment.

This arrangement has proven to be an economical way of providing the service.

C. TransportationN.eeessesesesesasasnsnnnnanasnsnsnsnnnnnnsnsnss 2,822 2, 735 3 416 4,141

The center provides a centralized motor pool, operated by GSA, for civil service and support contractor
personnel. The movement of supplies and equipment by commercial carrier is included in this area. This
category also includes the operation of heavy equipment, and related supplies and materials, and aircraft
operations. The increase from the 1980 budget estimate to the 1980 current estimate is due to an increased
reliance on transportation capabilities related to supply operations. This shift is reflected in the Installa-
tion Common Services category. The increase in 1981 is due to an increase of four support contractor workyears
to cover increased supply activity associated with increasing on-site population and Space Shuttle activity, as
well as support contract wage escalation.

1. Truck rental................... 2,147
This category provides for 545 cargo-type vehicles.
2. Common carrier and related services (32 WOrKY€arsS) cuesesasasssssnsnanasasnsssnnnnnannnnnns 1,329
This effort is required to perform the transportation management functions, which include coordination,
check, inspection, document control of all shipments, and delivery of in-bound shipments. The balance of this
requirement is supplies used by the support contractor; minor contracts for off-site packing and crating

services; landing fees, maintenance and repair, and supplies and equipment associated with the administrative
aircraft.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Heavy equipment (]_lworkyears)........................................................... 665

This support contractor effort is required to operate KSC-owned heavy equipment such as tractors,
cranes, trailers, and trucks. The balance is for supplies.

D. lInstallation Common ServViCesS. sssssssasasansnsnansnnnsnnnnns 8,904 8 071 8 063 9.007

These funds provide for logistics services, mail and distribution services, medical services, Center
management and staff activities, and a wide variety of minor contracts for special and one-time services. The
decrease of the 1980 current estimate from 1979 reflects an eleven workyear decrease in supply management,
which was reclassified as Transportation, and a change in contract phasing plans. The increase in 1981 is due
to eleven additional workyears in supply management to support line item growth associated with increasing
on-site population, as well as contractor wage increases.

1. Center management and staff fUNCtiONS s s sssssssssssaaannnassssssaaannnnsnssnsannnnnnnnnnns 186

This category includes tort claims, notary public fees, court reporting costs, patent counsel represen-
tation, and equal opportunity activities.

2. Medical SEerViCeS. == s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsns 2,135

Two major types of medical services are provided, occupational medicine and environmental health.

a. Occupational medicine (62 WOIKYEaArsS) sassssssasnassnassassassnssnasnassnnssnsnnnnnnsns 1,834

This effort is required to provide emergency and first aid care for the KSC workforce, guests, and
tour visitors; health maintenance and counseling for civil service employees; and a variety of physical
examinations and special programs for health maintenance, applied research, and job certification for civil
service and contractor personnel. The contractor has also been charged with insuring Occupational Safety and
Health Administration standards compliance for all KC elements. The medical program operates on a three-shift
basis to provide emergency and ambulance services and special standby service in support of hazardous tests and
operations. This category also covers supplies and equipment used by the contractor and a minor contract at
VAFB, primarily for physical examinations.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Environmental health (nine workyears) 301
This category includes industrial hygiene, radiological health, and environmental sanitation. This
includes water supply and distribution, sewage treatment and disposal, treatment and disposal of industrial
wastes, solid waste management and disposal, selection and use of pesticides, and the surveillance of opera-
tions producing atmospheric, water, or soil pollution.
3. Installation support services...... 6,686

a. Supply services (136 WOrKY€ars) ssesassssssssssssasasasnsasnsnsnsnnsnnnsnsnsnsnsnsnsns 3,877

This support contractor effort provides a broad range of logistics services including receipt,
storage, and issue of supplies and equipment, as well as maintaining various supply management systems.

b. Mail (37 WOIrKYEarsS) sesusssussssassnassanssasnassnasaasssassnsssnnsnsssnsnantnnnsnnnnnns 1,010

Mail and distribution services, provided by support contract, include distribution of inter-office
mail, classified document control, operation of the KSC branch post office, and postage.

c. Office supplies...... 1,209

As an economy measure, KSC provides common support to the total on-site population, civil service
and contractor. This category includes a wide variety of office supplies and materials.

d. Administrative eqUIiPMeENt suuetunassnaasssasssasssassasasasasssassssnsssasssansnnnsnnns 590
This category covers lease, maintenance, and purchase of administrative equipment. Rentals are
primarily for special purpose office equipment more economical to lease than purchase. Maintenance is provided

for all government-owned administrative equipment in active service. Purchases are largely replacements of
office machines such as typewriters and calculators.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATES

GEORGE C. MARSHALL SPACE FLIGHT CENTER

DESCRIPTION

Operations at the Marshall Space Flight Center (MSFC) are conducted at three primary locations:

The principal MSC site is near Huntsville, Alabama, on Amy property at the Redstone Arsenal. The Center
occupies 1,641 acres under a nonrevocable use permit from the Army. Certain facilities such as the Redstone
Arsenal Air Field and some utilities are used jointly by NASA and the Army. The "untsville location is connected
by deep water access to its component Michoud Assembly Facility via the Tennessee, Dhio, and Mississippi Rivers.

The Michoud Assembly Facility is located 15 miles east of New Orleans, Louisiana, where the External Tank for
the Space Shuttle is being produced and where activities for other Federal agencies are conducted. The Michoud
Facility occupies 832 acres and provides 3,563,304 gross square feet of space, including the main assembly plant
which has an area of 43 acres under one roof. The facility is located on the Gulf Intracoastal Waterway and has
deep water access via the Mississippi River.

The Slidell Computer Complex, located at Slidell, Louisiana, 20 miles northeast of the Michoud Assembly Facility
occupies 14 acres and provides centralized computer services for MSFC, Michoud, the National Space Technology
Laboratories, other NASA Centers, and associated contractors, as well as other Government agencies.

A number of the individual facilities at MSFC and its component installations are unique. The combined capabil-
ity of the science and engineering laboratories, special development facilities, and test facilities, provide a
unique national resource for the designing, developing, and testing of complex space systems. The total capital
investment of the Marshall Space Flight Center and its installations in Louisiana, including fixed assets in pro-
gress, and contractor-held facilities at various locations as of September 30, 1979, was $738,512,000.

LCENTER ROLES AND MISSIONS

The Marshall Space Flight Center serves as one of NASA's primary centers for the design and development of
space transportation systems, orbital systems, scientific and applications payloads, and other systems for present
and future space exploration. MSC is the principal center within NASA for rocket propulsion systems; for the
design and development of manned vehicle systems; for Spacelab mission management and payload definition; for
design and development of large, complex, and specialized automated spacecraft; and development of the space pro-
cessing activity base. MSC has a primary role within NASA for the development and processing of science and
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applications experiments and for the conduct of energy-related system studies. In addition, MSFC conducts a
vigorous research and technology program and is involved in the study and definition of future programs, in-
cluding significant roles contributing to the development of large, complex space structures, space propulsion
systems, materials engineering, materials processing in space, power systems, guidance and control, fundamental
electronics, and payload systems analysis and integration.

Tn addition to onsite activities at Huntsville, Alabama, MSC manages the Michoud Assembly Facility at New
Orleans and the Computer Complex at Slidell, Louisiana. Resident offices are maintained at other centers and in
conjunction with major industrial sites in various locations throughout the Nation, and in Europe for the Space-
lab program. The principal and supporting roles are:

PRINC IPAL

Propulsion Systems - design, development and procurement of major propulsion-oriented systems and subsystems.
Current focus is on space transportation systems, including Space Shuttle main engine, solid rocket booster,
external tank; and inertial upper stage in cooperation with the Air Force. Advanced program effort includes the
solar electric propulsion systems, the heavy lift launch vehicle, and the orbital transfer vehicle.

Manned Space Vehicle Development - design, development and procurement of manned vehicle systems.

Spacelab - focus is on systems engineering management, development interface with the European Space
Agency and procurement.

Advanced Studies - focus is on orbital systems, advanced transportation systems and space power systems.

Advanced Development = technology advances focused on the advanced missions identified above.

Snace Transportation System (STS) Sustaining Engineering - provide sustaining engineering for MSFC developed
STS hardware.

Spacelab Mission Management and Payload Definition - management of Spacelab missions 1, 2, and 3, and defini-
tion and development of combinations of payloads, facilities, experiments and instruments for missions as assigned.

Specialized Automated Spacecraft - design and development of large, complex and/or specialized automated
spacecraft as assigned. Current focus is on spacecraft systems and experiment integration for Space Telescope,.
and spacecraft studies of the Advanced X-Ray Astrophysics Facility and the Gravity Probe-B.

Space Processing - develop space processing discipline base, enlistinguser interestinpotential applications,
and developing and managing space processing experiments.
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SUPPORTING

Space Vehicle Structures and Materials - contribute to the development of large, complex space vehicle struc-
tures and materials technology base.’

Energy Technology - conduct energy-related system studies for reimbursable activity with primary focus on
solar heating and cooling and advanced coal extraction technology.

Satellite Power System = conduct definition study activity.

IMVARY OF RESOURCES REOUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related CoStSeeeeccsesssceccssccsossssscsccsee 119,453 119,961 128,051 127,967
IT. Travelecsceseccecccesssccsccocesesssascssscsssssossansasss 2,558 2,684 2,604 2,982
ITI. FacilitieS ServiceSececsccccecscescccssssscscssccncccccsose 11,443 12,395 11,825 12,881
IVv. Technical ServiceSseseececescssescocssccsccsaccsossscssscsssss 6,541 5,588 6,287 6,687

V. Management and OperationSeeceeescsccsccsscescecscscacacssas 9,012 8,256 __ 8,832 9,860

Total, fund requirementSececoccecsesccssecosssncsssseses 149,007 148,884 157,599 160,377
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Distribution of Permanent Positions by Program

1980
1979 Budget Current
Actual Estimate Estimate
Direct Positions

Space Transportation SySteMSssssssssssssssssssssssnnnnnnnnnnnnn 1.873 1.859 1.842
SpaCe ShuttlelllllIIIIIIIIllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1. 390 1.171 1-141
SpaCe flight OperationSlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 483 688 701
SpaCe SciencellllllllllllIIIllIIIIIllllllIIIIIIIIIIIIIIIIIIIIII 509 476 433
PhySiCS a.nd aStronGW.. (AR AR RRRRRRRRARERRERRERRRRRRRERRRE0RYJD] 509 476 433
Space and Terrestrial ApplicatioONSusssssssnsasnnnannnannnnnnnnn 390 401 403
SpaCe appliCationSlllllllllllllllllllllllllllllllllllllllllll 379 390 392
Technologyutilization—i‘i.OQ.‘OCOQ!'OO""Ol’..'."l'.'..'." 11 ]J_ ]J_
Aeronautics and Space TechnolOQYssssssssssssssssssnnssnnnnnnnns 259 214 289
Aeronautical research and technolOgyllllIllllllllllllllllllll 9 9 7
Space research and technolOQYsssasssssasssssassassassansannns 103 94 119
Energy technologyllllllllllllllllllllllllllllllllllllllllllll 147 111 163
Subtotal- direCt pOSitiOI’]S EEEEEEEEESEEEEEEEESEEEEEEEEEEEEEEER 3031 2_950 2_ 967
Center Management and Operations Support POSitiONSsssssssssssnnns 605 611 594
Total. permanent pPOSItiONSsssssssssssssssnnsnnsnnnnnnunnnnsn 3.636 3. 561 3.561

1981
Budget

Estimate

1.878

594

:
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PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

SPACE SHUTTLEI..O..0....‘0..'.'......0.0...l....0.....OO......Q..........I....'.....Q...0.. 985

The major MSFC Shuttle element assignments consist of: (1) the Space Shuttle Main Engine (SSME); (2) the Solid
Rocket Booster (SRB) ; (3) the External Tank (ET) ; (4) planning, preparing and conducting major Shuttle systems
tests; and (5) Shuttle system level analysis, test and integration tasks such as: ascent control and stability
andlysis; flight predictions; structural dynamic analysis and modeling; systems safety and risk analysis; and test,
checkout and launch criteria requirements.

In 1981 the major emphasis will be shifting from development ad ground testing to flight testing and design
refinement. The Space Transportation System flight test (STS-1) is scheduled in 1980 with three additional STS
flights scheduled during 1981. Significant effort will be required to provide flight hardware and to evaluate
hardware and system performance for these early flights in preparation for the first operations flight (STS-5).
Also, MSFC will be involved in production activities regarding the SSME and spares and equipment.

Some current test activities that will continue in 1981 are: (l)mainengine system level testing atthe National
Space Technology Laboratories (NSTL) and at the Santa Susana Facility to provide full power level (FPL) certi-
fication and to demonstrate the engine flight life; (2) SSVE Control Simulation Laboratory in the Systems
Dynamic Laboratory will continue in operation to assist in flight planning and to investigate system failure
modes and anomalies which may occur during orbital flight tests (OFT); and (3) Main Propulsion Test (MPT) program
at NSTL will continue and the test facility/capability will be maintained to provide backup support to resolve
problems which may occur during OFT. SRB refurbishment design and procedures will be verified during OFT to
assure meeting the design reuse goals. The ET weight reduction activities will continue. Refinements in design
will be pursued to reduce cost per flight, reduce weight, and improve overall Shuttle system performance. Con-
tinuing efforts in configuration management, interface control documentation, logistics, and ground operations
will require significant effort. Support will be provided to the Air Force for activation of the Western Test
Range.

SPACE FLIGHT OPERATIONS.0.0.0..........O..O...ln....ll'.o......oo.'ooc..c...ol.......o..t.o. 893

The Space Flight Operations program includes Space Transportation System Operations; Space Transportation
System Operations Capability Development; Development, Test and Mission Support; and Advanced Programs. The STS
Operations Capability Development activity includes three major areas of effort: Spacelab, STS Upper Stages, and
Thrust Augmentation. The Civil Service positions in 1981 are required to carry out the following program activities.
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STS Operations

STS Operations is a major element of Space Flight Operations and starts with flight five (STS-5). During 1981

the activities will include the production and acquisition of hardware for operational flights . Typical functions
will be production engineering, manufacturing, sustaining engineering, anomaly resolution, logistics and con-
tract monitoring. The Operations phase will derive benefits from the OFT program efforts such as weight re-

duction and producibility charged to the Shuttle Design, Development, Test and Evaluation (DDT&E) phase. Also in-
cluded in the Space Transportation System Operations activity is the Inertial Upper Stage flight hardware produc-
tion for STS operational flights.

Spacelab

The Spacelab Engineering Model and Flight Unit will complete integration and testing in Europe and be delivered
to NASA where integration and operational flow process verification will begin. NASA funded hardware and soft-
ware activity will also be continued. Manufacturing and testing of the Spacelab Transfer Tunnel are scheduled
€or completion with delivery during 1981. Final assembly and delivery of Spacelab utility Kits are also
planned. Buildup, test, verification, integration and launch of the first OFT Pallet will occur as will
similar activities for the second OFT Pallet. Activities supporting procurement of additional Spacelab flight
hardware will be underway with some hardware deliveries scheduled and experiment installation and integration
and checkout will be in process for Spacelab Mission-1.

Planned activities include development of system requirements, arid interface definition and control, NASA hard-
ware and software development, and preparation for Spacelab ground and flight verification on a schedule consis-
tent with the milestones for Spacelab operational capability development which includes the first two Spacelab
flights. The primary objectives of these flights, are to verify the Spacelab system and subsystems performance
capabilities, verify Spacelab/Orbiter and Spacelab/experiment interface compatibility and to determine the Space-
lab induced environment.

STS Upper Stages (Inertial Upper Stage - IUS)

MSFC is responsible for the IUS definition and control of the NASA and non-DOD requirements and for providing
these to the Space and Missile Systems Organization (SAMSO) for incorpor’ation into the 1US system development. In
addition, MSFC, participating with SAMSO, will provide the management and technical evaluation of the IUS develop-
ment contractor’s design, development and test efforts to assure that the NASA-unique and non-DOD user require-
ments are incorporated.

The NASA-unique Inertial Upper Stage (IUS) development activities will continue and include completion of soft-
ware design, integration and verification; spin motor qualification; vehicle and airborne support equipment detail
design; and critical design review. Development of selected performance improvement options will continue. The
first NASA two-stage vehicle is scheduled for delivery and launch, and the Twin/Spin production activities will
continue for the first planetary mission scheduled in early 1983.
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Thrust Augmentation

Study activities will continue to augment the payload capability of the basic Shuttle vehicle. Major
activities will include development of detailed impacts of the selected liquid boost module concept and
preliminary system design. Thrust Augmentation capability is scheduled to be available in mid-1985.

Advanced Programs

The Advanced Programs effort at MSC includes the definition and implementation of in-house and contracted
systems studies to establish the fundamental planning and decisionmaking data needed €or the evaluation of
future space program proposals. Major 1981 advanced studies activities incl'ude: 25KW Power System, Tether
Satellite, Solar Electric Propulsion System (SEPS), fabrication of structural elements in space; studies of
improved propulsion systems capable of using different: propellants in the same system; continue concept
studies of geostationary platforms and materials experimentation carriers/modules; and studies of advanced
manipulator systems, remote controls, visual aids and sensory systems to augment the ability of humans to
function efficiently in space.

Permanent Positions
(Civil Service)

PHYSICS AND ASTRONOMY...ot..tlo.Q..Io..co....o.oo.Q.'..o...'oo.O.Q.....Qc.tct..o.'oouo 451

The Center provides leadership in the Agency's Space Science program for the High Energy Astronomy
Observatory (HEAO), Space Telescope, and Spacelab Payload Missions 1 and 2; and provides supporting research
and technology support to identify the new technologies required for future missions.

High Energy Astronomy Observatory (HEAQ)

The High Energy Astronomy Observatory (HEAO) program is a series of three, large unmanned observatories
developed under the direction of MSFC for performing scientific investigations in high energy astronomy.

The principal efforts will be completing the HEAO=-3 mission and conducting the HEAO-2 mission operations.
Data reduction and analysis of all three missions will also be underway during this period, along with
management of the HEAO Guest Investigator program. The extended HEAO program will also be underway,

involving analysis of data from the extended HEAO-1 mission, and planning and accomplishment of HEAO-2 and
HEAO=3 extension.

Chemical Release Module

The Chemical Release Module (CRM) is a Spacelab Facility which will be used to conduct investigations in
atmospheric and space physics. The development contract is scheduled to be awarded in 1980, with the design,
development, testing and evaluation being conducted during 1981.
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Space Telescope

The objective of the Space Telescope (ST) project is to orbit a high optical quality 2.4-meter telescope
system by the Space Shuttle in 1983 for use by the astronomical community in conjunction with NASA. MSFC is
the lead center for the management of the Space Telescope project and has overall implementation responsi-
bility to oss for meeting cost, schedule, and technical performance of the project. MSFC is responsible for
directing all NASA and contractors! efforts, for establishing and maintaining effective project management
activities, and for preparing and maintaining the detailed technical specifications which will define the
requirements for all elements of the project. This includes the technical assessment and evaluation of con-
tracted activities for system engineering, design and development, and assembly and verification. In 1981,
fabrication, assembly, and verification testing will proceed on all hardware elements of the ST program.
During 1981, the Critical Design Review (CDR) to assure that the detail design is in accordance with the
specifications, will be accomplished for the Support Systems Module.

Spacelab Payload Mission Management

MSFC is the lead center for the management and implementation of Spacelab Missions 1, 2, 3, 0STA-2, and
Material Processing Pallet Mission, which begins with the definition and recommendation of the payload
complement and ends with the dissemination of flight/mission=related data and materials required for experi-
ment analysis and processing. During 1981, MSFC will continue to manage development of the experiment
complements of Spacelab Missions 1 and 2 Supporting mission-peculiar hardware and software will be delivered
for the Level 1V integration of the mission experiments beginning in 1981. During 1981, interfaceswill
continue to be maintained with the NASA discipline program offices, the Principal Investigators, and appro-
priate engineering groups to assure that the scientific objectives of the missions are achieved. MSFC will
continue to participate in and manage the analysis of the requirements, objectives, characteristics, and
constraints of several systems, subsytems, and hardware/software components of the STS, payload carrying
equipment and payload components, so as to define and develop requirements for all levels of integration to
insure physical, functional, and operational compatibility for all missions.

Research and Analysis

Research and technology activities at MSFC are oriented toward developing technologies required for future
science missions. The principal science areas are astrophysics and solar physics. In 1981, study efforts
€or the Gravity Probe-B (GP-B) and an Advanced X-Ray Astrophysics Facility will be continued.

Pennanent Positions
(Civil Service)

SPACE APPLICATIONS.O................l.l..O.....l...l..I...............l....l.....'... 317

The civil service complement requested for this line item will be involved in three major space applications
assignments: (1) Atmospheric Cloud Physics Laboratory, (2) Materials Processing in Space, and (3) Supporting

Research. ]
RPM 3-8




Atmospheric Cloud Physics Laboratory

Atmospheric Cloud Physics Laboratory (ACPL), under MSFC"s management direction, will be flown first as a partial
payload of Spacelab to provide the scientific community a unique multipurpose laboratory facility for conducting
experimental atmospheric cloud physics research in a Jow-gravity environment. During 1981 development testing of
the flight unit will be accomplished, payload specialist training will be conducted and the first flight Principal
Investigators (PI's) will conduct experiment testing to check out procedures, timelines and experiment-to-laboratory
compatibility. Subsequently, hardware update or refurbishment of the flight unit will be accomplished for utiliza-
tion as a qualification unit and qualification testing will be completed in preparation for delivery to the Kennedy
Space Center. Systems engineering and integration will enter a critical phase to assure proper design, engineer-
ing, and scientific relationships among the areas of Spacelab=to-ACPL, man-machine constraints, and overall
performance capability.

Materials Processing in Space

The Materials Processing in Space program emphasizes the fundamental science and technology of processing mater-
ials under conditions that allow detailed examination of the constraints imposed by gravitational forces. These

studies are directed towards selected materials and processes which will best identify the limitations due to
gravity as well as demonstrate the enhanced control that may be possible by the weightless environment of space.
In 1981, the Materials Processing in Space program at MSFC will include four major elements: (1) crystal growth

and solidification, (2) containerless processing, (3) fluid and chemical processing, and (4) commercialization
studies. Expansion of the program to include a wider base of investigations using existing hardware is being
planned for the latter part of the five-year period, 1980-84, based on the outcome of prior research activities.
The activities inclide ground-based research, engineering and scientific analyses, advanced studies, and technical
management of definition, design, development, and operation of material processing experiments, apparatus, and
payloads.

Supporting Research

Theoretical and experimental research will be done in the area of severe storms and local weather. Efforts will
be concentrated on the analysis of applications programs including weather and climate, communications, and earth-
quake hazards reduction.

Permanent Positions
(Civil Service)

TECHNOI;OGY UTILIZATION!O0.0-.'..0..........Q.o..o..'ll.......oo.-..c....oo....0..0000.0.... 11

The Technology Utilization program transfers new knowledge and innovative technology resulting from NASA's
Research and Development programs for application in industry, medicine, and public sector areas. MSC civil
service engineering and science personnel provide the primary source of technical skills necessary to accomplish

the technology transfer to the public sectors.
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Permanent Positions
(Civil Service)

-

AERONAUTICAL RESEARCH AND TECH}JOLOGY .......................-............‘.......‘.....:;. /

The Aeronautical Research and Technology effort is concerned with aircraft operational safety. The major acti-
vities in 1981 will be to continue studies of turbulence over the surface of an aircraft wing, to perform gust
correlations, to investigate the dissipation of fog, and to continue development of a Clear Air Turbulence
(CAT) detection system. Analysis of data from field tests of the CAT detection system will be accomplished in
1981. Atmospheric flow systems will be measured remotely by using infrared lasers.

SPACE RESEARCH AND TECHNOLOGY 202 EP OV CT OIS0 OOB RO OOOOINDOPOIRIETOINOODOEOSIOINPNSIISIGOSEOGIOOEOOSEOETDSITDS 119

The major Space Research and Technology discipline efforts at Marshall are in materials, structures, dynamics,
high density circuit technology, guidance and control, data processing technology, large solar array technology,
electronic systems technology, and cryophysics and propulsion. In 1981, these efforts will focus on developing
technology for high performance propulsion power systems and large space systems for the future.

Also in this area is the Standards and Practices program which provides for development of equipment for multi-
mission applications and business practices to effect cost savings and for improvements in current and future
space programs. In 1981, civil service personnel will continue to manage the development of those projects
selected by the Standard Equipment Review Panels.

Also included in this area is the Shuttle/Spacelab Payloads effort concerned primarily with the Induced Environ-

mental Contamination Monitor (IECM), and Tribological Experiments. All of these areas will have continuing
emphasis throughout 1981.

ENERGY TECHNOLOGY‘l..‘......Q.-............0..0.."‘................l...'................. 184

MSFC activities include energy studies, development of a guidance and control system.for coal extraction,
development tasks and commercial and Federal buildings applications tasks in support of the national program for
Solar Heating and Cooling.

Energy Studies

Energy from space encompasses definition studies in two areas: satellite power systems and nuclear waste
management. Activities in 1981 will include the identification of system/subsystem requirements, development
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of conceptual designs and operational scenarios, development and impact of technology requirements, concept
evaluations and selections and economic cost model development.

Automated Coal Extraction

The Department of Energy has overall responsibility for developing an automated longwall guidance and control

shearer mining system which will improve productivity and enhance health and safety of the miners. MSC is
working with the Department of Energy to develop a prototype automated Longwall Guidance and Control System.
Activities will include program and contract management, design, fabrication, test of experimental sensors and

controls, data evaluation and system analysis.

Solar Heating and Cooling

MSFC is responsible for supporting three major programs of the overall national program for Solar Heating and
Cooling: (1) the "Development in Support of Demonstration program,'" (2) the "Commercial Demonstration program,"
and (3) the "Demonstration of Solar Heating and Cooling in Federal Buildings program.”™ The purpose of the
Development in Support of Demonstration program is to use present technology and technology emerging from the
national research and technology program to bring solar heating and cooling systems and subsystems to the point
where they will be tested and ready for use in residential and commercial applications. The Commercial Demon-
stration Program is organized to encourage the use of solar energy in commercial applications and to recommend
and develop new ways to eliminate constraints against wide-spread acceptance. The Federal Building program is
designed to stimulate growth and improve the efficiency of the solar industry by demonstrating Federal Govern-
ment confidence in and support of the industry.

Permanent Positions
(Civil Service)

CENTER MANAGEMENT AND OPERATIONS SUPPORT 594

Center Management and Operations Support is defined as that support or service being provided to all Marshall
Space Flight Center organizations which cannot be directly identified to a benefiting program or project. The
civil service personnel involved are:

Director and Staff - The Center Director, Deputy Director and immediate staff, e.g., Comptroller, Legal, Patent
Counsel, Equal Opportunity, Public Affairs, and Safety.

Management Support = Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget analysis, pro-
gram control, contracting and procurement, personnel management, property management, resource control and
management information systems and analysis.
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Operations Support = This is a broad spectrum of activity that is required to maintain and operate facilities,

buildings, and equipment;
who manage and conduct the affairs of the Center.

Maintenance and operation of all buildings and facilities
Data processing and computer support
Reliability and quality assurance
Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation,
Medical care of employees

Photographic and graphic support

Energy management

supplies

and to provide the normal housekeeping services and logistics support for the personnel
Specific activities are:.

RESOURCE REQUIREMENTS

I. PERSONNEL AND RELATED COSTS.

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

mm Permanent positions
b.

Other than full time permanent positions

EE Reimbursable detaileeSeeseoeoccecscsccsossscssscccsocs

d., Overtime and other compensation

Subtotal,

Compensation.........-...........-.......

BY FUNCTION

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

119.453 119.961 128,051 127,967
105,715 i05 ,945 113,009 112,755
1,113 1,388 1,364 1,407
83 69 36 33
1,071 870 1.093 1.136
107,982 108,272 115,502 115,331
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2- Benefits...._........._...-.....-o-oo..................... ]-Oh 11,121 1].)849 11,900
Subtotal, Compensation and BenefitSeeesececesacesvscsces 118,875 119,393 127,351 127,231

B. Supporting Costs

].o Transfer of personnel.............-...................... 184 246 246 246
2- Personnel trainingo.o.no..ooot..t..oooo.oclooooo..-c-oooo 394 322 454 490
Swatotal, Swg)g)orting COStSo..-..0oo-ooooo.oo.-ooooo.o-o 578 568 700 736
Total, Personnsnl and Related COStSeescsessccscsscsssensnsscs 119’453 119,961 128,051 127,967

Explanstioo of Fuo® Re uirements

A, Q‘n'l npenﬁaolonmaﬁmnxzﬁilESL..__..._.._.._...__..._."......_.. 118:875 b 127,351 127,231
l. Comgensation............__..._.-_.._...__..._.__......_.. [l'lD7,982 108,272 115,502 115,331
a. U ymangpnt mositionSo.-.-o.oo.o..o.o..o.c.o.-.oo.o--oo 1053T15 105,945 1133009 112’755

The funds shown above will support 3,561 permanent positions in 1981, The increase from the 1980
budget estimate to the 1980 current estimate is due primarily to the October 1979 pay increase. The decrease
in 1981 from 1980 is due to one less workday and a reduction in workyears offset by a decrease in reimbursable

activitye
Basis of Cost for Permanent JTositioos

In 1981 the cost of permaorrt positions will be $112,755,000, = Qecre=se of 3254,000 over 1980, This decxease
is calculated as follows:

COSt Of mermaopnt pOSitionS in 1980.....0..-0........ 1133009

Cost iocxp=sep in 1981lecccsccscccacccsccssscscncocsvaces +2,392
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githin grade and career zdvaoces:

Full year soffect of 1950 a“tionSese . uosssssssssnnans®nn +679
Partial year effect of 198_ actionSe, . ..cesssssssssss®ss +673
Full year effpct of 1980 pay increases, ...ussssssssssss®ss +143
Decrrpase in reimbursable activity ee, . n.usssssssssssssss®ss +897
Cost decrease in 19?1.".-...l...l.'IIIIIIIIIIIIII-IIIII...III..'..II -2’646

Turnover savings and abolished positions:
Full year effect of 1980 ACLiONSecsoscsscsccsesssssssssse -1’744
Partial year effect of 1981 actiONSeseeescecsccccccssce =515
One less paid day......................-o...-o..-........ =387

COSt of mPrmaOrrt mositioos io 19&1 ammmmmm m®®®®ccoce 112,755

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

T, Other than full~t ine perranrrt positions
1- COSt------.-- f. ..-'I.. ..l......l..-......ﬂl ]—’113 1,388 1’364 1,407
2. woxkypgrs.-....-l---l.--.-lll--l.-l---l-ll 108 130 160 165

The increase in workyears in the 1980 current estimate and the 1981 estimate reflect the new
White House Research Apprenticeships program. The decrease in cost from the 1980 budget estimate to the
1980 current estimate is due to a change in skill mix. The increase of the 1981 estimate is due to the
increase in the White X =e Research Apprenticeships grogram

The 1981 estimatp inclu@es 165 workyesrs which will be used to suggort the followiog grograms:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Co erative training-l|°-ll--l-lll--'l-l-ll-llll'-I"-------’-'-l-l'l.---- 64
Su er employment eee, ¢ pammnnmsnnn’nanmnnnnnEn® s n® annnnnn® gt unnn’nnnnns 24
Opportunity proZr ms......I-III-I.II.-IIIIIIIIII.-I..IIllI.-...I-ll.lllIIl 56
Other temmorary ployment.--lI-l.Il..llllllllll.--..lll.l-l.-.llll.lll-Il —gl
165

Tota]'- (TR EEEERERS RN RN R R RN R R R NN NRERRNENNERNERLRNDEINIENENELN] snsmun®ann =m®asm
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1] Reimbursable detailees....-...................... 83 69 36 33

Reimbursable detailees have been assigned to NASA fromDOD to support the Centerinthe field of
solid rocket motors and in the use of the Neutral Buoyancy Simulator. The simulator is used in the develop-
ment of operational procedures and the evaluation of design concepts to assure flight hardware will function
in space (effort supports development, design, instrumentation, and engineering techniques for Spacelab
Transfer Tunnel, STS Power Module, Shuttle Payload Bay and Solar Array Systems). This effort provides mutual
benefits to NASA and DOD by providing NASA with special talents and by keeping DOD personnel current on
manned space flight technology. The decreased cost in 1980 from the budget estimate to current estimate is
due to the release of four Navy divers supporting the Neutral Buoyancy Simulator activity. Only a minimum
level of support will be required in 1981 as continuing requirements will be supported by trained NASA
divers.

d. Overtime and other compensation.................. 1,071 870 1,093 1,136

Thel980 current estimate has increased fromthe 1980 budget estimatedue to the effect of the October
1979 pay increase, increased overtime due to reduced civil service manpower levels, and a continuation of
the Spacelab resident office personnel in support of the European Space Agency.

2. Benefits..........o...........a...................... 101893 11,121 11|849 lllgoo

The distribution of these costs by major categories is as follows:

Civil Service Retirement Fund............... 7,397 7,361 7 4903 7,876
Rnployee life insurance........cccceevuennene. 334 476 497 493
Fmployee health..ime 2,093 2,158 2,246 2,243
Workman's compensation.........cccccceeeeeeennnnns 1,032 1,075 . 1,059 1,191
FICA.'..l.........l....0............I....Q...C.I.Q. 36 51 51 51
SeVerance pay......l.........'......O......O..l.‘.. 1 - - 93 46

Total. .o 10,893 11,121 11,849 11,900
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The increases in 1980 are primarily due to the October 1979 pay increase. The 1981 increases are
due to reduced reimbursable activity offset by one less paid day. Workman"s compensat™ion costs are based
on the Department of Labor billings for 1980 and 1981

1980 1981
1979 Budget Current Budget
Actuad Estimate Estimate Estimate
(Thousands of Dollars)

B. Supporting COStSesesscesscconssssosssscsesccccscesssessens 578 568 700 736
1. Transfer of personnel.......-.-u....o............... 184 246 246 246

The estimated costs provide for certain relocation costs, such as the expenses of selling and
buying a home and the movement of household goods.

2. Personnel By 394 322 454 490

The purpose of the MSFC ,trainingprogram is to continue the development of skillsand knowledge of civil
service employees in order to more efficiently support 1SFC's roles and missions. The benefits to be de-
rived by NASA, from the training and educational programs conducted at MSFC, include: enhancement of
scientific and engineering leadership in the scientific community; maintenance of a high degree of pro-
fessional competency within the administrative and clerical work force; development of needed skills and
knowledge required in MSFC mission activities; and extending MSFC work force capability and increasing
productivity. The increase in the 1980 current estimate over the 1980 budget estimate reflects the
operating level necessary to support on-going programs and the training requirements for the implementation
of the Civil Service Reform Act. The 1981 estimate assumes a training program at approximately the 1980

level.
II. TRAVEL....0l‘.....................0....-0.0..0........0. -2_A.5_5_8- -2-—-6-8A'— ;% ;&
Summary of Fund Requirements
A. ProgramTfa\/elno;'oovv.ogooet'taDOD-o-o;btotv;o-on;!vono 2,390 2,463 2,407 2,768
8. Scientific and Technical Development sl 40 28 32 35
C Management and..QperatiodsaT —128 193 165 179

TOtal, Traveleceosecesosscevcoscssscsossensscssssnssscsss _2_,—_5_5_& ;&4 2604 2082
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Program Travel .cueeversesassassanasnasnasassasnnnnsnnnnnnas 2,390 2,463 2,407 2,768

Program travel is directly related to the accomplishment of the Center's mission and is approximately 93
percent of the total MSFC travel. Travel requirements are for on-going programs such as the Space Shuttle Main
Engine, External Tank and Solid Rocket Booster, STS Operations, Spacelab, Inertial Upper Stage, Space Telescope,
Space Science and Applications Payloads and basic and supporting research and technology. Travel for Spacelab,
Spacelab Payloads, and Space Telescope will require both domestic and European travel. The decrease from the
1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement Section 112 of
Public Law 96-86. The increase in 1981 is required to support program milestones.

B. Scientific and Technical Development Travel ...ivvreennnnns 40 28 32 35

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with representatives of the aerospace community. This participation allows them to benefit from
exposure to technological advances outside MSFC, as well as to present both accomplishments and problems to their
associates. Many of the meetings are working panels convened to solve problems for the benefit of the Government.

C. Management and Operations Travel sicieeessscssssssaassnnnss 128 193 165 179

Management and operations travel is required for the direction and coordination of general management matters.
It includes travel by managers in such areas as personnel, financial management, and procurement activities and
travel of the Center's top management to NASA Headquarters, other NASA Centers, and local transportation. The
decrease from 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement
Section 112 Of Public Law 96-86. The 1981 estimate reflectsessentiallythesame level of travel activity as in 1980.

III. FACILITIES SERVICES.........‘.I...'.'.......'.......'........% lzi:g.gs Mz_i %

The Marshall Space Flight Center (MSFC) occupies 1,841 acres under Department of the Army permit in a
complex of science and engineering laboratories and special development and test facilities.
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The complex encompasses 3,654,923 gross square feet of building space including 18 major buildings. Also
included are 17 major technical facilities. This physical plant houses an average daily on-Center population of
approximately 4,500 personnel. Many of the test facilities are utilized on more than one shift or during off-
peak hours.

Summary of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A Maintenance and Related Services
d. Facilities susueueueunnnnannnanasasasnsnsnnnnnnnnnnnnnns 2,480 2,190 2,271 2,827
2. EQUIPMENt iuervesnasnasnasnasnnsnnsnnsnnsnnnnnnnnnnnnns 320 182 368 394
RS ¢ 0 - 2,800 2,372 2,639 3,221
B. Custodial SErviCesS suuesssssnssnnsssnnssnnsnnssnnsnnssnnnnnns 2,702 3,077 2,418 3,119
C. UtilitieS SErviCesS susesessusnsssssssnsnsannsnnnssnsnsnnnnns 5,941 6,946 6,768 6,541
Total, Facilities ServiCes .uvsssssssssssssssssnnnnnnnnnns 11,443 12,395 11,825 12,881

Explanation of Fund Requirements

A, Maintenance and Related ServiCesS wuvecessssssssssssssnnssnns 2,800 2,372 2,639 3,221
1. FacilitiesS suvevenvansnsannnsannnsannnsannnsnnnnsnnnnnns 2,480 2,190 2,271 2,827

This activity involves a total of 237 facilities (buildings, structures, and trailers) with 3.7 million
square feet of floor area. Also involved are 1,841 acres of land area, onemillionsquare yards of surfaced area,
and several special structures and systems. The funding for 1981 reflects requirements for repair and alteration
projects, such as relocating shop areas to reduce heating requirements, installing a two and one-half ton Rankin
Solar System to reduce energy requirements, and interior painting which were deferred from 1980.

a. Maintenance of buildings and groundsS .ueeseessssassasnasnassasnssansassassnnnnsnnnnns 2,421
The estimate includes 41 workyears of support contractor effort for maintenance and reimbursements

to the Army (Redstone Arsenal) for facility maintenance and related services for such items as electrical
distribution lines, arterial roads, grounds related to MSFC, and use of Armmy facilities. RPM 3. 18




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Supplies and materialsS. cuueesunasanassanassnassasanssnssanassnnssanassnnnssnnnnnnnsns 406

This estimate provides for the acquisition of building materials, electrical materials, electronic
materials, general maintenance materials, general operating materials, general service materials, metals, guages,
pipes, valves, and fittings.

2. EQUIPMENt tuuvussessasnsnasnasnasnasansnsnnsnnnnnnnnnns 320 182 368 394
This activity includes 13 workyears of support contractor effort and involves maintenance and repair of
over 3,900 items of equipment at MSFC. The 1980 budget estimate was optimistic and planned for a reduction in
support contractoreffort. Basedon 1979 experienceand aging inventory of equipmentrequiring increased mainten-

ance, the 1980 current estimate reflects the 1979 level plus three additional workyears necessary to support
minimum essential requirements. The 1981 increase assumes the same level of support activity.

B. Custodial ServiCes sesssssssssssnssnnsnnnsnnsnnnnnnsnnnnnns 2,702 3,077 2,418 3,119

Custodial services includes janitorial services, security services, fire protection, trash removal, sanitary
landfill operations, pest control activities, and related supplies and materials. The decrease in 1980 current
estimate from the 1980 budget estimate reflects some rephasing of support contract funding plans as well as a
lower level of support contractor efforts and associated materials. The 1981 estimate reflects full funding of

essentially the same level of services as in 1980.

. Janitorial SErviCeS ssssssasssasnsnanasnsnssnsnsnssssssssnsnssssssssssnssssssssssnsnnsssss 1,559

This activity provides service to about three million square feet of facility space and trash removal
from approximately 125 separate locations. Work is performed principally through a support contractor with a
level of effort of 106 workyears.

2. Sequrity and fire ProteCtioNn. vuuseieseesunassnaasanassanasanassanassannasssnnsnnnassnnnssnns 1,532

Services are provided by a support contractor with a level of effort of 38 workyears and through the
Amy (Redstone Arsenal). Included are 24-hour security coverage of MSC property, law enforcement, motor vehicle
control and registration, as well as fire protection.

3. MinOr reqUIremMeNtS ssesuesssssuesnassunasansssasasssanasanssansansssssnnssansansssnsnnnnnns 28

Services are related to landfill operations and "as needed"™ pest control. M 3-19




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

G, UtilitieS SErViCESeesessecescesssssessstscssescsccnscsnsscns 5,941 6,946 6,768 6.541

The Army (Redstone Arsenal) provides electricity, steam, water, and sewage disposal services to MSFC on
a reimbursable basis, and the estimates, therefore, are included in this activity. Also provides for propane
and burner fuel for generating steam for environmental heating and cooling. The decrease in the 1980 current
estimate and 1981 provides for increased utility rates offset by reduced consumption. The cost of purchased
commodities 1S shown in the following table:

1_ EIeCtriCity (109,000 mW/Hrs.)....................................-.......-........... 4,125
2. Propane (12,000 @.).... AN NN NN NN NN NN NN NN NN NN NN NN N NN NN N NN EEEEEEEEEEE 5
3. Fuel oil (544,000 galS.) NI NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEE 260
4. Steanm (219,400 K/lbs.).Q.0.0..oo'.loo..-.ooc-l.-o.oo..-.coooo..o.c.-..c...00.000..... 1,525
5. Water and SEWALZCe 000000 0000000000000000000000000000000000000000000000000000sonstccons 605
Iv, TECHNICAL I _____ 6,541 5,588 6,287 6,687

Summary of Fund Requirements

A Automatic Data Processing

l Equipment.........o.ll..o.'o-l.t..ooo.....oo.o..o.o.o 884 812 852 912
2. Operations......--ol.‘.oo.o'-......".t.'.oo.'0.0.... 3 371 21706 31143 31275
Subtotal.-...oooo."...-o.oo.tloooooolo..o.c.looo.l 4,255 3I518 31995 4 187

B. Scientific and Technical Information

1. LibrarYOooo.00-.0..00.-.c.000.00.00...‘-0000.'-.-0000 722 720 770 822
2. EduCatiOn and Information.ooo'o..oooo.oooooo...o-.o.. 121 142 142 155
Suthtalooo.o...ooo..-o-.ooll...oo.ootoo.oouloooo-a 8 3 862 12 977
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Shop Support and SEerViCeS suessssssssasssssnasssnasannnnnnns 1,443 1,208 1,380 1,523

Total, Technical ServiCes .suivssssssssssssassasasssnnnsnns 6.541 5,588 £,287 £,687

Explanation of Fund Requirements

A. Automatic Data ProCesSSiNg .sessssassssssassssssssnassnnnnnnns 4,255 3,518 3,995 4,187

Provides centralized systems analysis, programming, operations, and related computational services to meet
the management and administrative computing requirements. Also includes maintenance of ADP equipment and related
supplies and materials. Included are 133 workyears of support contractor effort.

d. EQUIPMENT i eveenasnasnasnasnasnasnasnnssnssnnnnnnnnnns 884 812 852 912

Maintenance is provided under separate contracts for central site computers and associated equipment.
Equipment maintained includes two large Univac 1108 systems, CalComp Disc secondary storage system for the Univac
1108 system, and a key-to-disc which collects, controls, organizes, and edits raw data for input into the Univac
1108 system. The increase from the 1580 budget estimate to the 1980 current estimate is based on actual mainten-
ance cost experience since the 1980 budget estimate was submitted. These contractual services are being maintained
at approximately the current level of effort in 1981.

2. OPperationS sassssssssssassassassssnsnnnnnsnnnnnnnnnnnnns 3,371 2,706 3,143 3,275

This function provides for the development and utilization of computer techniques and systems programming
of all digital computers and associated equipment at MSFC. The computer systems include the two large Univac 1108
systems, seven Univac 9300 Remote Job Entry terminals, one IBM 1401, and two FR-80 Electronic plotters. Also
included is associated auxiliary support equipment such as film processors, Xerox microfiche printers, Xerox forms
copiers, and punch card accounting machines (PCAM). Also included are the operation of two large magnetic tape
libraries containing a combined total of 60,000 reels; receipt, control, and distribution of program and data
processing products; and testing and cleaning of magnetic tapes.

Also included in the operation costs are program design and development, and development of data base
management, configuration management, and accounting software systems. Support is also provided for developing
engineering drawings and parts management systems. The increased cost from the 1980 budget estimate to the 1980
current estimate is due to renegotiated labor rates.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

This activity provides for the operation of the Redstone Scientific Information Center library at MSC
and support to the Center in various scientific and technical information services.

:L Library.o.o..otootl.oocclo.o.onooooc..o.o.oo.lolo'.o.o 722 720 770 822

Scientific information and library services are provided to MSFC employees and associated contractor
personnel through the Redstone Scientific Information Center (RSIC) operations. The RSIC contains a central
collection of 234,000 books and journals, 3,000 periodicals, 1,000,000 documents on microfilm and 400,000
technical papers. Operation of the RSIC by the Ammy is under direction of a joint MSFC/Army Redstone
Scientific Information Board with costs shared. The 1981 costs reflect the 1980 current level of effort.

2 Educa“on and information....-.......................- 121 142 142 155

The funds provide for the preparation of reproducible pages for publication of technical manuscripts
and related documents. The annual volume of work under this contract is an estimated 12 thousand manuscript
pages. Also included is MSFC's share of the operation of the MSFC Visitor Information Center located at the
Alabama Space and Rocket Center. The increase from the 1980 current estimate to the 1981 budget estimate is
due to increased costs of technical publication services.

C. Shop SuppOI’t and SErViCEesesesscsocssocscscsoccsscscscscsccce 11443 L& L@ L&

Forty-one workyears of support contractor effort provide the Center with support in the areas of graphics,
models and design, construction, and management of exhibits. Related supplies, materials, and equipment are
also included in this activity. Graphic materials are prepared for use in such presentations as senior
management meetings. The increase from the 1980 budget estimate to the 1980 current estimate is due to a
higher level of program activity than planned. The increase in the 1981 estimate is due primarily to an
increase in support contractor effort and increased cost of supplies and materials.

1. Instrumentation Supportonco-oo.to-.o-ccnoctoocooo.....o.o.o..ooo...o..n.oo.ooo-ooooo 24

This category provides funds for gauge calibration services work procured from the Amy (Redstone
Arsenal). Included are microwave, radio frequency, and optical and acoustic instrumentation calibration.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Photographic SerViCeSco.oo.-o.ouoooocooooo.oo.oo'coao.ooooo.ooo.oooo.oo..oooocotooo.o 460

Consists of procurement of off-site commercial still photographic and motion picture production
services. Also includes operation of the film library. Still photographic services include printing and
processing of color and black and white prints, slides, vugraphs, and copy camera photography. Motion
picture production services include script writing, film editing, sound recording, and printing and process-
ing of sound motion pictures. Approximately 138,000 still photo units and 240,000 feet of motion picture
service are required annually.

3. GraphiCSucooooooll0.0...00..0......00..0.....'....0.00-00000000-.-D-"'coonclcnco.oo. 1’039

Forty-one workyears of support contractor effort is required for the preparation of charts, graphs,
vugraphs and similar visuals for administrative and operational requirements are included in this activity.
Approximately 35,000 work units are completed annually. Also includes the design, construction, and manage-
ment of exhibits in connection with MSFG's Public Affairs activity.

v.  MANAGEMENT AND OPERATIONS o4 vvuvasasvorvsnssavasnosnss 9,012 8.256 8.832 9,860
Summary of Fund Reguirements

A Administrative CommunicationsS.ssersssersvsssosesssases 2,639 2 4603 2,912 3,131

B Printing and ReproductioNsssscessesrersssssvsssasonss 559 487 584 615

C Tragortad........... EEEEEEEEEEEEEEEEEEEEEEEEEEE®R 2,639 2,325 2,114 2,638

D. Installation Common Servicessissssesevssvaorrssvsssns 3,175 2,841 3,222 3,476

Total, Management and OperationSecseccssscesssccsse 9,012 8.256 8.832 9.860
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A Administrative Communications...........ccceeeuevune. 2,639 2,603 2,912 3,131

Communications support for MSFC, which includes 27 workyears of support contractor effort, consists of
local telephone service, long distance telephone service, and various kinds of other nontelephone communica-
tions. Costs in local telephone service in 1979 were higher than anticipated due to large rate increases
and these increases are reflected in the 1980 current estimate. The increase in 1981 is primarily for the
Federal Telecommunications Service (FTS) telephone network.

lo Local telephone SETVIiCCe000000000003000000000000000060000808000000000000000C0000GCO0SSTS 1,607

The MSFC Central Exchange provides instruments and lines at the Center for local telephone service.
The increase in 1981 is for escalation of telephone rates and support contractor wage rate increases.

2. I_Ong dIStanCG telephone SerViCeoocootoooonto.-o..o.-....0.00.00...ot..oo'....o.o.o.. 11072

Provides for MSC use of the GSA operated long distance (FTS) telephone network. Costs result from
a formula which is based primarily on the number of calls made two years in the past and the number of
circuits used by the Center. Included are such items as long distance commercial tolls and the Autodin net-
work for ordering supplies and materials and sending and receiving classified information. Also included
are the costs of leased lines for the teleconferencing network and two workyears of support contractor effort

3. Other communication SErViCeSsssceessccescsesescscosccssscscsssescsccssssstosscsssssssonsse 452

These funds provide for use of Weeden Mountain radio transmission facilities, support of the Emergency
Warning System, and operation of MSFC's Fire Surveillance System. Also provided are payments for entry into

the GSA teletype system for Government subscribers, entry into the Western Union teletype system for commer-
cial subscribers, and overseas telegrams and cable system upkeep. Seven workyears ©f contractor effort are

required to support these activities and the administration and management of telecommunication services.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. .EI’.i.D.LLD.g_a.D.d_Reproduction.......-......................-. 25—9- 4—8-7- &4- —1-5-

A portion of MSFC's printing/reproduction requirements are met by an on-site reproduction plant operated
by MSFC personnel. This reproduction plant produces approximately 18,000,000 units of reproduction work each
year. In addition to the on-site reproduction plant, MSC must also purchase from the Government Printing
Office (GPO), Army, and private firms about 33,000,000 units of printing each year. This purchased printing
is either an overflow requirement that cannot be handled within the on-site workload, or is such a type that
cannot be handled with the limited capability of the on-site equipment. Included in the cost of printing
and reproduction are four support contractor workyears of effort. The increase from the 1980 budget estimate
to the 1980 current estimate is due to the continued high level of program activity requiring reproduction
support from GPO. Increases in 1981 allow for increases in labor and materials consistent with the 1980
level of effort.

C. Transportation.......-................-.......-.......... 2.639 2,325 2,114 2,638

——

Transportation functions at MS)C include 56 workyears of support contractor effort for operation and
maintenance of vehicles and aircraft, transportation related supplies and materials, purchase of transpor-
tation equipment, and transportation of things. Included in this category is the maintenance of 334 general
purpose vehicles, 318 pieces of material handling equipment, 106 general and special purpose trailers and
vehicles, 290 pieces of equipment such as "A" frame cranes, "H'" frame cranes, cranes, tractors, generators,
and welders; intermediate inspections at 6,000 miles or six months; and major inspections at 12,000 miles or
twelve months. Freight charges for shipment by both surface and air transportation of materials and equip-
ment are also included. The decrease from 1980 budget estimate to the 1980 current estimate is due to re-
duced requirements for transportationof things and adecrease inpurchase of motor vehiclesand equipment. The
increase from the 1980 current estimate to the 1980 estimate is due to an increase in cost of material and
equipment for maintenance and support contractors.

D. |nSta||atI0n Common SerViCGSotocooo'cotoooo.-.-oonconouoo 3,175 2,841 3,222 3,476

This category includes 63 workyears of support contractor effort and provides support to Center Management
and staff activities, medical services, and various other installation support services. The increase from
the 1980 budget estimate to the current estimate is due primarily to increased logistics support effort which
is required by increased program hardware activity. The 1981 estimate is level with the 1980 effort.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1 Center management and staff functionSeeeeccescssssscssssescsssccssssssssvesssocsccccs 31

Includes Patent Counsel Services, Tort Claims, and Equal Opportunity activities.

787

2. Medical SEYVIiCESee0secsencesscescseseanoscscscesnessnessnesosssssossscssscssssonsosscsssnsosos

Provides occupational medicine and environmental health services totaling 18 workyears of support
contractor effort for the maintenanceand improvement of employee health at MSFC, with emphasis on prevention,
diagnosis, treatment, and care of illnesses and injuries caused or aggravated by the work environment.

3. |nSta||ati0n Support SEIViCESeseceecsssssccsscsscssesstsscscssscessscssccscssscsescsnsscscsocse 2558

Maintenance and repair of office equipment, equipment rental, acquisition of supplies and materials
and miscellaneous services are included in this activity

- Maintenance and repair Of equipment........-..-.............-...o........-....... 515

Maintenance and repair of office equipment includes the maintenance and repair services for
office machines and equipment (i.e., typewriters, calculators, time stamp equipment); maintenance and
repair services for photographic and reproduction equipment (i.e., enlargers, cameras, exposure controls
print copiers, projectors, power supplies, tape recorders, stroboflash, film viewer, motion analyzer,

COpierS, COpy camera, processor camera, Super diazo),
bo Rental Of equipment........--........-......-.....q.;............-.....--...-.... 205

Rental of equipment such as Xerox machines at the resident office at Canoga Park, California and
Visual Search Microfilm Files located at MSFC, and other reproduction equipment are included in this
category.

- SupplieS, materials, and equipmentoo...o.u..no-oo.oo.o-ouoooooco.-o.ooooc.oo.con. 503

Acquisition of primarily office type supplies and equipment.

RPM 3-26




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

de Miscellaneous SErviCeSeescecsesscsscesescsscsscsssscssssscsssssscscscsscsscsssnssacecce 1,435

Provides services required in support of the property management function in the areas of:
(D) receiving supplies, materials, and equipment; (2) distributing supplies, materials, equipment, and
program-critical hardware; (3) preparing supplies, materials, and equipment for shipment to include packing
and crating and constructing required shipping containers according to government-provided specifications;
and (4) warehousing of raw materials.

Also provided are such services as the disposal of toxic wastes; inspection of hazardous cargo prior
to entry to Redstone Arsenal; receipt, storage, and issue services for hazardous compounds such as explosives,
pyrotechnics and solid rocket motors; minor services such as laundry, furniture repair, potassium cyanide
disposal, postage, Patent Counsel, tort claims, Equal Opportunity Office; miscellaneous troop service charges,
for military detailees assigned to MSFC and imposed by the U.S. Army on Redstone Arsenal; and acquisition of
supplies and materials.
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5414123 TRAINING FACILITY VEHICLE MAINTENANCE SHOP 12 J4550  STRUCTURALTEST FACILITY
% [4711  DEVELOPMENTAL PROCESSES LABORATORY PHOTO LAB 13 4522 PROPUSION SYSTEMS COMPONENT TEST STAND
COMMUNICATIONS FACILITY % §4712  OFFICE BUILDING SPACE SCIENCES LABORATORY 144530 PROPUSION SYSTEMS COMPONENT TEST STAND
SHOP AND STORAGE BUILDING 50 J4707  SHOP AND ASSEMBLY BUILDING STORAGE BUILDING 15 J4561  SHOP AND LABORATORY BUILDING
STORAGE BUILDING 62 |S-741  AIR COMPRESSOR BUILDING STORAGE BUILDING 16 4557  STRUCTURAL TEST FACILITY
EQUI PMENT SHED 63 |4746  CALIBRATION LABORATORY TRANSPORTATION SUPPORT BUILDING 17 {4583 TEST AND DATA RECORDING FACILITY
OFFICE AND SHOP BUILDING 65 ]4732  BISONIC WIND TUNNEL FACILITY CEWER ACTIVITIES BUILDING 1814548  PROPUSION SYSTEMS COMPONENT TEST PACILITY
OFFICE BUILDING 66 [4733  IMPULSE BASE FLOW FACILITY MULTIPURPOSE HIGH BAY FACILITY 19 |$-4539  TEST STAND SUPPORT BUILDING
OFFICE BUILDING 67 |4306  OFFICE BUILDING HGH BAY ASSEMBLY FACILITY 204540 MODEL PROPULSION SYSTEMS TEST STAND (ACOUSTIC}
OFFICE BUILDING 68 |4312  OFFICE BUILDING 214541 TEST STAND CONTROL BUILDING
OFFICE BUILDING 104313 SHOP BUILDING 2214510  BLOCKHOUSEAND CABLE TUNNELS
B AND SUPPORT AREA 714332 ENVIRONMENTAL TEST LABORATORY 214514 PROPUSION SYSTEMS TEST STAND
13 j4411  STORAGEAND OFFICE BUILDING TEST AREA % l4512  PROPULSION AND STRUCTURALTEST FACILITY
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OFFICE AND ENGINEERING BUILDING 78 J476¢  ENVIRONMENTAL TEST FACILITY 44674  BLOCKHOUSE 2704648 HIGH PRESSURETEST FACILITY
STRUCTURES AND MECHANICS LABORATORY 19 [5~443  AUTOMATION CHECKOUT BUILDING 74667  PUMPHOUSE 28 | s-4659 HP GNy FACILITY
SHOP AND CALIBRATION LABORATORY 80 ELECTRICAL SYSTEMS LABORATORY BUILDING 8 |4666  OFFICE BUILDING 29 |S-4660 BOILER PLANT
COMPUTER FACILITY 814475  HAZARDOUS OPERATIONS LABORATORY 8AJ46%9  STRUCIURALTEST FACILITY 30 |S-4641 COMPRESSOR BUILDING
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1981 ESTIMATES

NATIONAL SPACE TECHNOLOGY LABORATORIES

DESCRIPTION

The National Space Technology Laboratories is located in southwest Mississippi, approximately 50 miles
northeast of New Orleans, Louisiana. Total land area is 138,807 acres of which 13,480 acres make up the actual
installation owned by NASA  The remaining 125,327 acres are held as a buffer zone. In the buffer zone, 7,162
acres are owned by NASA, and 118,165 acres are under restrictive easements. The installation has deep water
access via the Pearl River and the Intracoastal Waterway. Capital investment for the National Space Technology
Laboratories as of September 30, 1979 was $310,280,000.

CENTER ROLES AND MISSIONS

The National Space Technology Laboratories (NSTL), formerly the Mississippi Test Facility (MTF), was con-
structed and operated during the 1960's for acceptance testing of the booster stages of the Saturn V rocket
system. NSTL is NASA's prime static test facility for large liquid propellant rocket engines and propulsion
systems. The redesignation by NASA of MIF to the new NSTL in June 1974 recognized the emerging role of the
installation in space and environmental technology efforts.

NSTL is presently engaged in development and acceptance testing of the Space Shuttle Main Engines and devel-
opment testing of the Shuttle's Main Propulsion Test Article. NSTL also conducts applied research, develops
techniques and demonstrates and transfers to the user community applications of NASA-developed technology in
the fields of remote sensing, satellite communication, environmental sciences, and other selected applications
programs. NSTL manages the installation and, through interagency agreements, provides service support and
full utilization of all facilities by NASA and including collocated elements of other executive agencies en-
gaged in compatible research, development, and operational activities. These include the Department of Interior,
the Department of Commerce, the Environmental Protection Agency, the Department of Transportation, the Depart-
ment of Defense, the State of Mississippi, and the State of Louisiana. The principal roles are:

Space Shuttle = NSTL provides, maintains and manages the facilities and the related capabilities required
for the development and acceptance testing of the Space Shuhtle Main Engines and the development testing of
the Shuttle's Main Propulsion Test Article which consists of a cluster of three main engines, an external tank
and an orbiter aft-fuselage structure.
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Space Applications - Conducts applied research, develops techniques, demonstrates and transfers to the user
community applications of NASA-developed technology in the fields of remote sensing, satellite communication
and environmental sciences.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related COSES......ovviiiriiinrrrrrnnnnnnns 3,040 3,151 3,374 3,444
I, Travel ..o i ettt i s e et 131 99 137 147
III, Facilities ServVICEeS. ... .ciiiiiiinirrnnnnrnnnnssnnnnsnnns 1,125 1,173 1,173 1,286
IV, Technical ServICeS.....ciuuuiiirrrrrrnnnnnnnnnnnsssennns 49 41 41 43
V. Management and OperationS.....cvvivresnrrrnnnrsnsnnrnnnns 143 225 174 188
Total, fund requirements: s sssrerriririeieiaisinnns 4,488 4,689 4,899 5.108

Distribution of Permanent Positions by Programs

1980
1979 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions
Space Transportation SYSTEMS. . cuerevsaranssrnnssrnnsarnnsnss 5 5 5 5
Space shuttle....ov v iiir i it ii i sas s aassnnrsnnssnns 5 5 5 5
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1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial ApplicationNs sssseesssnessnnnnsnnnnssnnnns _ 139 39 39 139
Space applications cuvu e ii e ine e iiatnarnnesnernasnnnsnasnnsnnns 37 39 39 39
Technology utilization ceeeran i iiiiniiraninrannnss 2 _——— -——— ===
Subtotal, direct positions .vvveiiiiiiiiiiinnnas sasrsaianaas 44 44 44 44
Center Management and Operations Support PosSitionsS....vvvvvvann 60 59 59 59
Total, permanent POSIitioNS ....uicirei i rcirarenrcnrnneneannns __104 103 103 103

Permanent Positions
(Civil Service)

SPACE SHUTTLE s uuuvsennnnssnnnnassssnnsssnnsnasssnsnsssnnansssnnsnnsssnsnnssnnsnnsnnnnnsss 5

In 1981 the National Space Technology Laboratories will continue to provide, maintain, and manage the facil-
ities and the related capabilities required for development and acceptance testing of the Space Shuttle Main
Engines and the development testing of the Shuttle's Main Propulsion Test Article, which consists of a cluster
of three main engines, an external tank and an orbiter aft-fuselage structure.

SPACE APPLICATTIONS . v e tveoseeococsssccscesassoseocsesosoosssasssosssasssescscsssosssssss 39

In 1981 the National Space Technology Laboratories' Earth Resources Laboratory's program will continue:

a. To conduct research investigations in the application of remotely sensed data, stressing interests
and needs of potential user agencies. This research activity uses existing aircraft and satellite programs
as a basic source of remotely sensed data in conjunction with surface data to develop techniques and procedures
for practical applications, and to devise cost-effective methods of transferring those techniques to the user
agencies.

b. To conduct applications demonstration projects in cooperation with Federal, state, regional and local
government agencies and private industry to promote the effective transfer of applications technology as well
as to reduce systems costs, increase adaption to the users systems, and improve compatibility with other in-
formation sources and products routinely used by the user organization.
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c. To systematically transfer, primarily to state and local governments in the 17 state region in the mid-
west, south and southeast, the ability to effectively use Landsat data for their resource management and planning
decisions through the Southern Regional Remote Sensing Applications Center.

d. To conduct research, develop applications and transfer technology to the user community in non-remote
sensing applications primarily in such areas as data collection systems, environmental system development, and
closed ecosystems development.

Permanent Positions
(civil _Service)

CENTER MANAGEMENT AND OPERATIONS SUPPORT assssssssssssssnsasnsansannaansansannnnnnnnnnnnns 59

Center Management and Operations Support is defined as that support or services being provided to all
National Space Technology Laboratories organizations which cannot be directly identified to a benefiting pro-
gram or project. The civil service personnel involved are:

Manager and Staff - The Center Manager, Deputy Manager, and immediate staff, e.g. Legal, Patent Counsel,
Equal Opportunity, and Public Affairs.

Management Support - Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, property management, financial management,
resource control and management information systems and analysis.

Operations Support - This is a broad spectrum of activity that is required to maintain and operate facilities,
buildings and equipment; and to provide the normal housekeeping services and logistics support for the personnel
who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphic support

Safety
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RESOURCES REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS.....vvitiinnnnnnniirennnnnnns 3.040 3.151 3.374 3.444

Summary OF Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent POSTEEONS......vvviiiiinnnnnnnrnnnnnnns 2.668 2.768 2.942 2.971

b. Other than full time permanent positions......... 78 79 118 145

c. Overtime and other compensation............vuuuns 8 13 13 15
Subtotal. Compensation......coeeeeseeaennnnnnns 2.754 2.860 3.073 3.131

2. BeNeFItS::ttrernnernnnrnnernssranssassranssnnssnnssns 270 273 279 288
Subtotal s« Compensation and Benefits........... ..., 3.024 3,433 3.352 3.419

Supporting Costs

1. Transfer of Personnel - cveeiieerinnernnnssnnnsnnnsnns 8 10 10 10
2. Personnel Training::sseeeessnninsrianisrnnrsannnnnns 8 8 12 15
Subtotal. Supporting COStS.sssssssnnssssssssnnnnnns 16 18 22 25
Total. Personnel and Related Costs..........cvcuuunn 3.040 3.151 3.374 3.444
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Explanation of Fund Requirements

1980

1979 Budget
Actual Estimate

Current
Estimate

1981
Budget
Estimate

(Thousands of Dollars)

A.  Compensation and Hefils _____

3,024 3,133
1. Qs 2,754 2,860
a PermanentpOSitionS..-..o..........-........-.. 2,668 2,768

The funds shown will support 103 permanent positions in 1981.

3,352

2,942

reflects an increase over the 1980 budget estimate due to the October 1979 pay increase.

Basis of Cost for Permanent Positions

In 1981 the cost of permanent positions will be $2,971,000,

an increase of $29,000
results from the following:
Cost of permanent poSITIONS TN 1980, 4 vserssvesssesoseasrsssssnasesasscones
COST INCrEasesS TN 1981 esreessusassvososorseersossostsssnssoonnscecsssonas
Within grade and career advances:
Full year effect of 1980 alimm +37
Partial year effect of 1981 afim +24
Full year efeect of 1980 pay iuess +5
CoSt deCcreases 1N 1981 vuesrsasserasosonasosssosrosssosssoonsasssnsssnes
Turnover savings and abolished positions:
Full year effect of 1980 atim -17
Partial year effect of 1981 afim -11
One less paid day in 198l..scecececsccsescscsssccsacsassccccscnss -9
Cost of permanent posSItiIoNS 0N 1981, seiseetesnareressseoessseonnasnns

over 1980.

2,942

+66

=37

w
[EEN
w
=

The current estimate for 1980

The iIncrease
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent positions

T & 78 79 118 145
2. Workyears..........--.....--................. 9 9 13 15

The 1981 distribution of workyears is as follows:

Distribution of Other than Full-Time Permanent Workyears

Program Workyears

COOperative training..o............-.....................-.....--..........
Opportunity PrOgralllSesesevcceccescscccsccocscscsencsnsscenssnsoscccssssossccscscsncocscs

Other temporary @nployment....................-....9..................-.."

lo“im-b

TOta].....o.....--.-..o---.......................oo---o.-............o--.. ,_]_5

The increase from the 1980 budget estimate to the 1980 current estimate is a result of the
assignment of the three part-time permanent positions, and the new White House Research Apprenticeships
program. The 1981 estimate includes the scheduled build-up of the Research Apprenticeships program.

c. Overtime and other @mstL......cccceeee-. 8 13 13 15

The overtime levels shown are necessary to meet management and administrative requirements in such
areas as procurement and financial management.

2. BenefitSeeeeseeoscessercscscccosssnsssscscssssscsnsscns _gzg gzg Zzg 288

The following table reflects the personnel benefits by major category:

Civil Service Retirement o 201 201 206 212
Employee life MROEo 12 13 14 15
Employee health insurance........-.....---.-..-.... 56 58 58 60
FICA....I...O.'....l..........I.O.....I...........l _]- _]- _]- 1

Tota]—....'..........l.....l..l'...‘...'..l..'.... uo 21?1 -219- 2&8




1979 pay increase.

The increase from the 1980 budget estimate to the 1980 current estimate is a result of the October

The increase in 1981.1is due to the full year effect of the October 1979 pay increase.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
B. Supporting COStS........coeevevrieesiecee e 16 18 22 25
].n TranSfer Of personnel................................ 8 10 10 10
The amount estimated for 1981 is based on the planned personnel turnover.
2. Personnel training................................... 8 8 12 15
The personnel training costs are primarily for ""Upward Mobility'™ training for women and minorities,
and Equal Employment Opportunity (EEO) ""Counsel Training." The increase of the 1980 current estimate over
the 1980 budget estimate and the increase in 1981 is due to the greater demand for upward mobility training
and Civil Service Reform Act implementation training.
II. TRAVEL....O.l....-....00.'....O'.O.C.O..'......'...C..‘.. _l_ﬂ-_ _9_9 QZ_ 1—4'7'
Summary of Fund Reguirements
A. Program Travel........-..........................--...... 61 58 63 67
B. Scientific and Technical Development Travel............. 2 15 3 4
C. Management and Operations Travel.............. 68 26 1 16
TOtal, Travel..........-.....................o......... 13_1_ _9_9 m éz_
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Program Travel scusesessssssssnssannssnnnnsnnnnnnnnss _61 _58 _63 67

Program travel requirements are directly related to the accomplishment of the Center®"s mission, and will
mainly be in support of the Space and Terrestrial Applications Office. The increase from the 1980 budget
estimate to the 1980 current estimate is to support increased activities in the Earth Resources Laboratory
program.

B. Scientific and Technical Development Travel......... 2 15 3 _4

Scientific and technical development travel will permit employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them
to benefit from exposure to technological advances outside NSTL as well as to present both accomplishments
and problems to their associates. Many of the meetings are working panels convened to solve certain prob-
lems for the benefit of the Government. The decrease from the 1980 budget estimate to the 1980 current
estimate reflects a reassessment of requirements for meeting and seminar travel associated with the Earth
Resources Laboratory program.

C. Management and Operations Travel.. ceesessssansnnnnas 68 _26 71 _76

Management and operations travel is used for the direction and coordination of general management matters.
It includes travel in such areas as personnel, financial management, and procurement activities; travel of
the Center"s top management to NASA Headquarters, and other NASA Centers; and local transportation. The 1979
actual, 1980 current estimate and 1981 levels have been adjusted to include the rental costs of GSA vehicles
for the Earth Resources Laboratory, which were included under the Transportation function in the 1980 budget.
Also, the 1981 estimate reflects increased travel related to the Earth Resources Laboratory program.

111. FACILITIES SRVES. ..o memceemeeee 1,125 1,173 1,173 1,286

The National Space Technology Laboratories (NSTL) covers 138,807 acres of grounds and a complex of faci-
lities which are comprised of laboratories, office, and rocket engine test facilities.
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The complex encompasses some 1,178,177 gross square feet of building space including seven major buildings.
Also included are five major technical facilities. This physical plant supports an average daily on-Center
population of 3,000 to 3,300 personnel. Many of the test facilities are utilized on schedules involving more
than one shift and/or frequently during off-peak hours.

Summary of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A Maintenance and Related Services

FacilitieSooooolooco-ooo-a-oouo.ocoo.-oooon;oc-u.oo.o.--o 111 100 100 100
LUSIdeBJ_SeLMiLES.................................-.-o.. 262 246 246 246

C. UtilitieS SEYViCeSeeesesvescssssccnsosssncscsasssoscsssonsosnsccse 752 827 827 940
Total, Facilities QR 1,125 173 1173 1286

Explanation of Fund Requirements

A. Maintenance and Related ®#s_ 111 100 100 100

Facilities......-.......-...,............................ 111 100 100 100

This activity, requiring 1 workyear of effort, provides for the modifications and alterations of
facilities for normal recurring movements of personnel and equipment of the Earth Resources Laboratory.

B. CUStOdial SerViCESeesseceessssevesscssssseosssscscsosssscnse 262 246 246 246

—————— —p—

Provides security guard services, janitorial services and fire protection to the Earth Resources
Laboratory personnel by the National Space Technology Laboratories institutional support services contractor.

C Utilit! Services.............l.l.o..'.....ooo..-.llooonoo 752 8 7 8 7 940

Provides for the purchase of the two utility commodities; electricity from the Mississippi Power Company;
and natural gas from the United Gas Pipe Line Company. Natural gas is the primary heating fuel used at NSTL.
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The increase from the 1980 current estimate to the 1981 budget estimate is due to an increase in rates.
The estimated requirements for these utilities are as follows:

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

1. EleCtriCity (12,560 mW/HrS)oc.0".....0-...00........0--.0....-0-0-..0...00....0.000. 510
2. Natura.l gaS (156,300 K Cu. ft.).00.-;0-...u....oooooooo..oowcou’!.-oo..-o..o-c.oo..o.. 430

IVe TECHNICAL SERVICESeeoescsoococscssscescsnseasscsacscssases 49 41 41 43
Summary of Fund Requirements
A. Automatic Data Processing
OperationSesesesscecesccsscscsscessccosvossssoscscscsssssocs 43 35 35 37
B. Scientific and Technical Information
Library sssssssssssssssssssssssnssnnnsnnnnnnannnnnnnnnnnnsn _6b6 _6 _6 _6
Total, TeChniCal ServiceSe.eesssescececssssssscesscscsoss 49 41 4l 43
Explanation of Fund Requirements
A.  Automatic Data Resy _43 _35 _35 _37

Provides for the supplies, materials and software programs in support of the Earth Resources Laboratory.

B Scientific and Technical Histin...ooooeeeeeeoo. 6 6

I@
ICD

Provides for the books, periodicals and other technical reports required by the Earth Resources
Laboratory.
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1980 1981
1979 Budget Current Budget
Actual Estimate, Estimate Estimate
(Thousands of Dollars)

\/_ MANAGEMENT AND OPERATIONS..........."................... J.AS -225- J7—a 18

0o

|

Summary of Fund Requirements

A Administrative CommunicationNSeeesesessscscssscsssocsenscese 22 25 25 25

B. Printing and Reproduction.................cccveeens 30 47 47 48

Cc. Transportation..................... EEEEmEEEEEEEEEEEEEEEEE 14 56 14 18

D. Installation Common Services................ 7 97 88 =27

Total, Management and Operations....................... 143 225 174 188
Explanation of Fund Reguirements

A Adminisirative COMMUNICARANS ... 22 25 25 25

Provides €or the local telephone service for the Earth Resources Laboratory.

B. Administrative Printing.esssecessessesssscscccsessscsacse 30 A7 YA A8
Provides for printing and reproduction services in support of the Earth Resources Laboratory personnel.

C. TransportatioN .. ccoeoeeereeeerereeereeenans _14 -56 14 _18
The estimate includes freight costs, government bills of ladings, air freights, other general shipments

and related transportation costs. The 1979, 1980 current estimate and 1981 levels have been adjusted to

reflect the transfer of rental costs for GSA vehicles to Management and Operations Travel. The 1981 esti-
mate reflects an increase in related transportation costs.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

D. Jlnstallation Conmon Senices ... L 97 88 97

Provides supplies, materials and equipment for the Earth Resources Laboratory. The decrease from the
1980 budget estimate to the 1980 current estimate reflects a reassessment of requirements. The increase in
the 1981 budget estimate is due to increased requirements for supplies and materials for use by the Earth
Resources Laboratory.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

NSTL SUMMARY STAFFING 1 NATIONAL SPACE TECHNOLOGY LABORATORIES

DECEMBER 4,1979

FY80 FY81

SES 3 3

GS16

GS 15 5 5

GS14 9 9

All other GS 85 85 OFFICE OF THE MANAGER

TOTAL PERMANENT 103 103 FY80 FY81
SES 2 2
GS-16
All other GS 2 2
TOTAL PERMANENT 4 4

I T ——

CHIEF COUNSEL EXECUTIVE STAFF
EY80 EY81 FY 80 FY 81
GS-15 1 1 GS-14
All other GS 1 i All other GS [} 8
TOTAL PERMANENT 2 2 TOTAL PERMANENT 6 6
RESOURCES& FINANCIAL PROCUREMENT & CONTRACTS FACILITIES ENGINEERING INSTALLATIONSOPERATIONS
MANAGEMENT OFFICE OFFICE OFFICE | OFFICE
FY80 FY81 FY80 FY81 FYB80 FY81 FY 80 FY81
GS14 1 1 GS 14 1 1 GS14 1 1 514 2 2
All other GS 17 17 All other GS 11 11 All other GS 8 8 All other GS 11 11
TOTAL PERMANENT 18 18 TOTAL PERMANENT 12 12 TOTAL PERMANENT 9 9 I TOTALPERMANENT 13 13
EARTH RESOURCES
LABORATORY
FYB80 FYB81
SES 1 1
GS-15 4 4
GS-14 4 4
All other GS 30 30
TOTAL PERMANENT 39 39
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GODDARD SPACE
FLIGHT CENTER



RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1981 ESTIMATES

GODDARD SPACE FLIGHT CENTER

DESCRIPTION

The Goddard Space Flight Center, located 15 miles northeast of Washington, DC, at Greenbelt, Maryland is
situated on a 554-acre main site. Three additional nearby plots of 640 acres comprise the remote site area
and contain the Goddard Antenna Test Range, the Goddard Optical Facility, the Propulsion Research Facility,
the Magnetic Fields Component Test Facility, the Attitude Control Test Facility, and the Network Training
and Test Facility. The total capital investment for the Goddard Space Flight Center, including tracking
stations and contractor-held facilities at various locations as of September 30, 1979, was $692,166,000.

The majority of the Goddard Center's personnel are located at Greenbelt', Maryland; other personnel are
located at the Goddard Institute for Space Studies in New York City, and throughout the world, managing the
operation of satellite tracking and communications network stations.

CENTER ROLES AND MISSIONS

The Goddard Space Flight Center, established in 1959 as the first major United States installation devoted
to the investigation and exploration of space, conducts a wide-ranging program in space science and appli-
cations. The Goddard Center has developed many diverse capabilities: the management of complex projects;
the development of wholly integrated spacecraft, ranging from systems engineering to development, integration,
and testing; the development and operation of satellite tracking networks, data acquisition and analysis; and
scientific research to include both theoretical studies and the development of many significant scientific
experiments flown on satellites. The principal and supporting roles are:

PRINCIPAL

Earth Orbital Spacecraft Development and Flight Operations - including spacecraft propulsion and supporting '
technology such as low cost structural evaluation and reliability demonstration, advanced guidance systems
and space power systems. Major emphasis is on automated, standard spacecraft systems, free flyers, experiment
development and integration, and the planning and conducting of associated flight operations.
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Tracking and Data Acquisition Systems and Support Operations = planning, developing and implementing the
tracking network, data processing and analysis, communications, and mission control systems and facilities.
Planning and conducting support of Earth orbital spacecraft. Includes flight control, tracking, data acqui-
sition, communications, and information processing and analysis. Network planning and implementation support
for Shuttle, including Orbital Flight Tests. (Tracking and data acquisition responsibilities include
orbital phase acquisition of all mission types such as manned, and deep space).

Spacelab Payloads - developing, analytically integrating and processing data for Spacelab payloads in
astrophysics, solar terrestrial physics, astronomy, and assigned applications roles.

Space Physics and Astronomy Payloads and Science - developing the technical discipline base, including
astronomical sensors; developing and implementing flight experiments, including space physics and experimen-
tation for planetary missions.

Applications Research and Development - developing the technical discipline base, developing spaceborne
sensors, developing ground data processing systems and data analysis systems, and implementing applications
experiments for Environmental Observations and Resources Observations.

Upper Atmospheric Research - developing and applying analytical techniques, evaluating advanced instrumen-
tation concepts for atmospheric constituent analysis, and developing concepts for future flight missions.

Information Systems Technology - developing and maintaining a technology base.

Sounding Rocket Development, Procurement and Operations - developing and procuring sounding rockets and
carrying out all phases of operations from mission/flight planning to landing and recovery. Includes sup-
porting systems (i.e., guidance, telemetry and attitude control), payload carrier development and development
acquisition.) (Most GSFC sounding rocket activities involve the higher performance, more complex vehicle
support systems. Most activities involving lower performance vehicle systems are assigned to Wallops
Flight Center).

Launch Vehicle Procurement - focusing on Delta procurement for Space Science and Space Applications-
oriented missions, reimbursable missions for other Government agencies, domestic commercial users, and
international users.

SUPPORTING

Planetary Science - developing and applying techniques for the analysis of planetary atmospheres.

Environmental Observations - contributing to the technical discipline base, developing spaceborne sensors
and implementing experiments.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related COStS wuvussssssssnnssnnnssnnnns 107,900 110,150 115,011 115,638
11, Travel sevresessassssansnsannnsannssnnnnsnnnnsnnnnnnns 2,384 2,672 2,542 2,712
ITI. Facilities ServiCesS .sesussnsssssnssnssnnsnnsannsnnsnnns 9,574 10,288 10,547 11,816
IV. Technical SErviCes seusssssssssssasnsnnnsnnnsnnnnnnnns 2,599 2,325 2,449 3,076
V. Management and OperationS seessssssssssssssssssannnnns 5,453 5,762 5,256 6,093
Total, fund requirements .uvesesssssnsssssnnnsnnnnns 127,910 131,197 135,805 139,335

Distribution of Permanent Positions by Program

1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Direct Positions

Space Transportation SyStemS ssssssssssssssssnsssnnnnnnnss 120 112 112 72
Space Shuttle ------- EEE NN NN RN RN R RN N RN NN NN NN ENNEEENEEEEEENRESR 40 33 32 3
Space flight operations siessssessssassssansnsannnnnnnns 20 17 21 21
Expendable launch vehicles .ciiiviassasassassansannannnns 60 62 59 48
SpPace SCIeNCE suussssnssasnasnnnssnasnasnsnnsnnsnnnnnnnnns 1,080 981 1,006 967
Physics and astronOMY .iasessssssasasssssssnasannnnnnnns 994 908 917 881
Planetary exploration seeessssasesessssssasananansnnnnns 86 73 89 86
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1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial Applications susesssssssssssssnssnnns 857 924 922 984
Space applications weseessssessssssssssssnsnssnsnnnnnnnns 846 915 908 971
Technology Utilization ..ueesesessssnssssssssnnnnnsnnnnns 11 9 14 13
Aeronautics and Space TechnologV sesssssssssssssssassnnnnns 88 66 99 128
Space research and technology sesssessssssssssssansnnnnss 88 66 99 128
Space Tracking and Data SyStemS .ccuvussssssssussssnnnnnnss 606 602 570 538
Tracking and data acquiSition sieesssssssassssnssannnnnss 606 602 570 538
Subtotal, direct poSitioNS .sessessssssssnsassssnnansnns 2,751 2,685 2,709 2,689
Center Management and Operations Support PosSitionsS seeasuss 731 755 731 751
Total, permanent posSitions ressssssreecasnnnnacasnnnnnnns =3,482 —3,440 3,440 =32 440

PROGRAM DESCRIPTION

Permanent Positions
(civil Service)

SPACE SHUTTLE svususssunassasnnssannnssananssnnnssannnssannnsannnssannnssannnnnnnnns 3

The objective of the Space Shuttle activities at Goddard Space Flight Center (GSFC) is to plan and implement
the equipment systems, communications data, voice circuits, and operational procedures required for support
during the Orbital Flight Test phase, and the subsequent operational phase of the Shuttle program.

SPACE FLIGHT OPERATIONS suussusnssnnssanssannsannsannssnnnsanssannnannnannnsnnnsnnns 21

The objective of the Goddard activities in this area is to provide the technical support and data to effec-
tively integrate Goddard free-flyer payloads into the Space Transportation System. During 1981, Goddard will
perform a variety of studies, utilizing Goddard’s scientific and technical base, to better develop the Shuttle
Payload requirements and interface for the Goddard free- flyer payloads.
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Permanent Positions
(Civil Service)

EXPENDABLE LAUNCH VEHICLES .uuuieunssnnssnnssnnssnnssnnsannsannsnnnsnnssnnsannnnnnns 48

The GSFC is the management center for the Delta launch vehicle. The Delta vehicle is NASA's only medium
class standard launch vehicle and has the capability of accurately putting a wide variety of spacecraft into
a broad spectrum of orbits, ranging from equatorial to polar inclinations. The Delta is used for NASA missions,
for a wide range of reimbursable missions for other Government agencies, domestic commercial users, and inter-
national users. The Delta program is managed to provide for production of the launch vehicles required .for
approved missions, to provide the necessary operations support, to maintain production capability for projected
missions and to provide for solid propellant upper stages and apogee booster motors. The Delta project pro-
vides engineering, quality, and configuration control services to maintain operational capability with high
reliability.

PHYSICS AND ASTRONOMY suussssnssanssasssannssnnssnnnsannssnnnsnnnsannsannnsnnnnnnnns 881

Physics and Astronomy is comprised of research in two major areas: Astrophysics and Solar Terrestrial
Research.

Goddard Astrophysics activities have the objectives of: accomplishing laboratory and flight scientific
research to increase human knowledge of the Earth's space environment, the stars, and other objects; and
providing advanced technical development of experiments and spacecraft components for future astrophysics
missions.

To this end, Goddard has organized its activities to accomplish scientific progress in all of the following
discipline areas of astrophysics: gamma ray astronomy, X-ray astronomy, ultraviolet and optical astronomy,
infrared and radio astronomy, and particle astrophysics.

During 1981, Goddard's investigators will actively be involved in development of instruments for the Space
Telescope and Gamma Ray Observatory, and data analysis of data for several major Physics and Astronomy
missions; the High Energy Astronomy Observatory, the Dynamics Explorer, and the Solar Maximum Mission.

The spacecraft development will be completed and assembly started for a 1981 launch of the Dynamics Explorer.
Additionally, instruments will continue to be fabricated and delivered for testing and evaluation. Government
furnished equipment (GFE), standard tape recorders, and the standard ground support equipment for the space-
craft will be delivered to the spacecraft contractor and will include the NASA near-Earth Transponder and the
NASA Standard Tracking and Data Relay Satellite System (TDRSS) Transponder.
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In 1981, the Internatiocal Ultraviolet Explorer (IUE) spacecraft, with its unique satellite control and data

management systems, will continue to afford guest observers the opportunity to point the satellite in real
time from the ground, quickly make observations, and receive data in visual formats. Additionally, it is
expected that the International Sun-Earth Explorer (ISEE) series will provide unusual opportunities to study

the dynamic interactions of solar wind and the Earth's magnetosphere from various points in space.

In 1981, other Explorer efforts will continue. It is anticipated that we will move into development of the
following Explorer missions: Active Magnetospheric Particle Tracer Experiment and Cosmic Background Explorer.

Goddard will provide the management and support of NASA Domestic and International Sounding Rocket programs.
The project involvement extends from the conception through launch and data analysis in support of research
within Galactic Astronomy, High Energy Astrophysics, Solar Physics, Plasma Physics, Aeronomy, Meteorology,
Planetary Astronomy, and the space applications of materials processing science. During 1981, we plan to
introduce sounding rocket technology to the Shuttle via the mode of Experiments of Opportunity (EOP). This
is a cost-effective approach which allows the experimenter to obtain scientific data from an instrument
designed to fly on a sounding rocket or the Shuttle. The highlight of the year is anticipated to be the 1981
African Solar Eclipse Rocket, to be launched from the San Marco launch platform off the coast of Kenya.

In 1981, we anticipate the accomplishment of the development and the implementation of a logistic and technical
consultation services for the Shuttle's self-contained payload containers.

Permanent Positions
(Civil Service)

PLANETARY EXPLORATION wucvuussnnsssnsssnnssnnsannssnnssanssanssnnnsnnnsnnnsnnnsnnns 86

The Goddard science activity within the Planetary Exploration program is designed to emphasize the physics
of interplanetary space and planetary environments. To this end, Goddard will, in 1981, maintain as strong
and viable a research group as is required to carry out this role.

During 1981, Goddard investigators will be actively involved in the development of two instruments, the
Neutral Mass Spectrometer and the Photopolarimeter Radiometer for Project Galileo. These instruments will
measure chemical composition and the physical properties of clouds in the atmosphere of Jupiter. Goddard
will also be involved in the data analysis activity of various instruments on Voyager and Pioneer Venus.

SPACE APPLICATIONS .iuucisnssnnsssnsssnssnnsannsannsannsannsannsnnnsnnnsnnnsnnnsnns 971

The Goddard Space and Terrestrial Applications program for 1981 spans this Center's broad roles and missions
mandate. Included for 1981 are activities in the discipline areas of Resource Observations and Environmental
Observations.
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Goddard engaged in three major types of activities in these areas: A. Research and Technology;
B. Flight Projects; and C. Application Dembnstrations. These activities may be characterized as follows:

A.  The Space Research and Technology effort in general is directed toward solving major problems in the
above mentioned major applications disciplines. It stresses continuity of applied m®msearch, from the assess-
ment of these problems, to conceptual instrument design and testing, mission and payload studies, concepts of
flight missions, and their final analyses and evaluation after launch. It includes the design and construction
of mathematical models to study:

1. The global circulation of this planet's atmosphere for better weather and climate predictions;

2. The dynamics of the earth to provide improved understanding of geodynamics and earthquake processes,
and gravity fields;

3. The processes of the oceans such as surface winds, waves, temperature, currents, and circulation to
support our weather and climate effort as well as our ocean research program;

4. The earth's renewable and nonrenewable resources for better monitoring, assessment, and management;
and

5. The environment of the earth's atmosphere and hydrosphere.

Other examples of efforts of more specific nature include: new instrument development for measuring
temperature and pressure profiles in the atmosphere which are essential input parameters for our weather and
climate models, user active and passive microwave systems for measuring sea surface temperatures, winds as
well as soil moisture essential for water resources modeling and agriculture yield predictions, new instruments
for ocean color measurements important for ocean studies and pollution determination, new high precision laser
electronic ranging systems to support our Earth and ocean dynamics efforts, new low cost data collection
platforms, and low cost global positioning system terminals for civilian application.

B. Application's Flight Project responsibilities at Goddard for 1980 and 1981 include:

1. Operational weather satellite missions for the National Oceanic and Atmospheric Administration (NOAA).

a. NOAA-B--scheduled for launch during the 2nd quarter of 1980;

b. NOAA-C--satellite integration is expected to be completed in the 1st quarter of 1980 in
preparation for 2nd quarter 1981 launch;
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c. NOAA-D--satellite integration is expected to be completed in the 3rd quarter of 1980;

d. NOM-E Bus--modifications for incorporation of Search and Rescue components will be
completed and delivery of the Bus will occur in the 3rd quarter 1980; and

e. Geostationary Operational Environmental Satellite (GOES-E)--to be launched in the
2nd quarter of 1981.

2. Landsat and Nimbus satellites extended operations--will continue to provide remotely sensed resources
observations and environmental observations to a worldwide applications research science community.

3. Landsat-D-fabrication, assembly and test of the Thematic Mapper and Multispectral Scanner System
instruments, observatory modules, systems and subsystems will continue, and delivery of all
observatory components and subassemblies of the mission system contractor for integration and
test of the first space segment will be completed by the end of 1980. Launch is scheduled for late
1981.

4, Earth Radiation Budget Experiment-monitoring of the design and fabrication of the instrument package
and spacecraft are the main areas of emphasis in 1981.

5. Spinning Solid Upper Stages (SSUS-A)--presently planned to be launched on an early Shuttle flight
to launch Intelsat-V.

C. Applications demonstration activities involve the formulation, analysis, and distribution of applications
data received from satellites for which Goddard has management responsibility. Such demonstrations concern
the use of data from Nimbus-7 spacecraft for the solution of problems concerning pollution, ocean resources
and dynamics, and weather and climate. The Heat Capacity Mapping Mission (HQd) will evaluate the utility of
thermal measurements from satellites for determining such parameters as soil moisture and rock types inferred
from surface temperatures and thermal inertia. Other examples will be the data from Landsat-3 spacecraft.
This information will be of use to investigators in the agricultural, forestry, geology, land use, cartography,
hydrology, ecology, and oceanography disciples. A major activity is the transfer of Landsat data applications
technology to state and local government organizations, and private industry. Goddard, with the Eastern
Regional Sensing Applications Center, has responsibility for remote sensing technology in 17 states.
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Permanent Positions
— (Civil Service)

TECHNOLOGY UTILIZATION suuwunsssnnnnnnnnns 13

At Goddard, Technology Utilization activities are directed toward the application of space technology to
public and private sector needs. Foremost among the technology applications projects in 1981 are the
following:

1. New technology identification, evaluation, and publication,

2. Dissemination methods and techniques, and

3. Public sector technology applications projects.

SPACE RESEARCH AND TECHNOLOGY wasussssssssssssansanssansannsansansannsnnsnnssnnsnnns 128

The objectives of Goddard in Space Research and Technology program activities are to provide results
appropriate to space mission capability enhancement. Past efforts have produced many worthwhile advances
in space system capability, reliability, and effectiveness. During 1981, areas of increasing attention
include cryogenics for space flight, information systems, sensors, and laser ranging.

TRACKING AND DATA ACQUISITION suuunsssnnnssannnssannnsssannnssnnnnsannnnssnnnnnsnnns 538

The Tracking and Data Acquisition program at Goddard is broken into two main areas: operation of the Space-
flight Tracking and Data Network (STDN); and mission control, data processing, and computation support for
flight projects.

The STDN is operated in direct support of NASA's Earth orbiting scientific and applications satellites and
Shuttle/Spacelab programs. In addition, the Network provides services to satellites that are operated by
other United States Government Agencies, such as the Department of Defense and the National Oceanic and
Atmospheric Administration, by foreign governments, and by commercial companies. Appropriate segments of
the Network deliver critical coverage for the launch of spacecraft that are on deep space missions by pro-
viding support during portions of the early flight path not visible to NASA's Deep Space Network (DSN).

NASA Communications Network (NASCOM) provides all operational communications required by NASA. Facilities
of this Network link the stations of the SIDN and will make it possible for the Tracking and Data Relay
Satellite System (TDRSS) to operate as a part of the overall tracking and data acquisition complex for which
NASA has responsibility.
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The TDRSS Will provide the satellite relay of Earth orbiting spacecraft data to a single ground station
located at White Sands, New Mexico. The system will employ both S- and Ku-band frequencies and will greatly
increase coverage capabilities available to Earth orbiting spacecraft. The network will provide the operational
interface between the project users and the TDRSS. With the demonstration of a successful TDRSS, a number of
STDN ground stations will be closed. However, some of the current stations will be maintained to provide for
Shuttle launch and high altitude orbit support that cannot be provided by the TDRSS.

During 1981, the STDN is projecting support for approximately 43 missions including: Space Transportation
System flights, High Energy Astronomy Observatories, Fleet Satellite Communications-4, International Sun-Earth
Explorers, International Ultraviolet Explorer, Magsat, Solar Masimum Mission, and Stratospheric Aerosol and
Gas Experiment.

Mission and Data Operations provide support to flight missions in the categories of mission control, opera-
tional computing, and sensor data processing. This includes mission and systems analysis, systems design and
implementation, and the operation and maintenance of multimission and dedicated technical facilities to support
both Goddard and non-Goddard missions.

During 1981, emphasis will continue to be placed on defining concepts for spacecraft and data autonomy in
order to modify designs of flight and ground systems to improve the response, capacity, and effectiveness of
the end-to-end data system, as well as the development of system concepts and techniques to provide data to
multiple users from multiple data sources.

In the area of mission contol, work will continue on the first Payload Operations Control Center Network
(POCCNET) cluster to allow the reuse of standard components and designs in order to share expensive resources
among a large number of missions.

For operational computing two major efforts will be continued. The first will be to put in place a new
metric data handling system in order to provide an improved central point of metric data reception from the
STDN; and, the second is to size the computational requirements for the Shuttle era and provide a new computing
capability for flight dynamics, including attitude computations, and command management.

Emphasis will be placed on end-to-end data concepts; and, in addition, a major effort will be required to
develop and implement a new capability to process and distribute Spacelab payload data.
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Permanent Positions
(Civil Service)

CENTER MANACGHVENT AND OPERATIONS SUPPORT........... 751

Center Management and Operations Support is defined as that support or services being provided to all
Goddard organizations which cannot be directly identified to a benefiting program or project. The civil
service personnel involved are:

Director and Staff

The Center Director, Deputy Director and immediate staff, Staff Organizations, e.g., Legal, Patent Counsel,
Equal Opportunity, Planning and Analysis, Public Affairs, and Safety.

Management Support

Includes a wide range of activities generally categorized as activities of a general and administrative
nature which are required to operate and maintain the installation. Specific functions include resources
and budget management, program control, contracting and procurement, personnel management, property manage-
ment, financial management, and resource control and management information systems and analysis.

Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and
equipment; and to provide the normal housekeeping services and logistics support for the personnel who manage
and conduct the affairs of the Center. Specific activities are: maintenance and operation of all buildings
and facitities, data processing and computer support, reliability and quality assurance, Centerwide security
and protection, fire protection, custodial services, logistics support including transportation, supplies,

medical care of employees, and photographic and graphic support.
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RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS .vvussssnnssnnnssnnnsnnnns 107,900 110,150 115,011 115,638

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent poSITIONS .ivvservsnsrsnassnnnsnnnns 96,912 98,441 102,800 102,837

b. Other than full time permanent positions ..... 772 776 935 965

c. Overtime and other compensation .....evevesass 801 866 897 _ 897
Subtotal, Compensation .iievsssessassssasnns 98,485 100,083 104,632 104,699

2. BenefitS iivuvniuncerrssnnnnnnnsssnnnnnnnnsssnnnnnns d, 712 9,165 9,394 9,361
Subtotal, Compensation and Benefits ....ivuensss 107,197 109,248 114,026 114,060

Supporting Costs

1. Transfer of personnel ....icciviervnernnernnnnnnss 146 208 163 163
2. Personnel training .ussssssssssssssssssssnnnnnnnns 557 694 822 1,415
Subtotal, Supporting COStSsussssssssssnnnnnnnnns 703 902 985 1,578
Total, Personnel and Related CoStS .....ivevuuevuns 107,900 110,150 115,011 115,638
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and BenefitS susvesssssnsnsnsnsnsnnsnnnnns 107,197 109,248 114,026 114 ,060
1. COMPENSAtion sssssssnssnnsnnssnssnnsnnssnnsnnsnnss 98.485 100.083 104,632 104,699
a. Permanent posSitioNS cuseeasssssssssssnssnnnnns 96 ,912 98,441 102,800 102,837

The estimate for 1981 will support 3,440 permanent positions. The increase from the 1980 budget
estimate to the 1980 current estimate is due to the October 1979 pay increase.

Basis of Cost for Permanent Positions

The estimate for permanent compensation (starting from prior year cost) is based upon the position
structure at the start of the year, as modified by the addition of new positions and an abolishment of existing
positions, within grade advances, career development, and the October 1979 pay increase. After these modifica-
tions, the year-end position structure is established and the cost effect for the year is calculated based on
the estimated period that these modifications are in effect. The cost of permanent positions in 1981 will be
$102,837,000, an increase of $37,000 over 1980. The increase from 1980 results from the following:

Cost of permanent positions in 1980 suivevesasssnasasnannnassnnasnsnsnnnnnnnns 102,800
Cost inCreases IN 1981 vueuesnsunsnsnnsnnnnsnsnnsnsnnsssnnsnsnnsnnnnsnnnnsnns +3,012
Within grade and career advances:
Full year effect of 1980 actions............. +1,124
Partial year effect of 1981 actionsS.... ssssssssssssssssssss +1 ,289
Full year effect of 1980 pay increases..... +55
Change in reimbursable.... sesssssssssssassssasssnnnnsnnnnnnnns +544
Cost decreases iN 1981 .ucueeueunsusunsunnnsnsnnsnnnnsnnnnsnnnnsnnnnsnnnnsnns -2,975
Turnover savings and abolished positions:
Full year effect of 1980 aCtionNsS ssssssssssssssssnssannnnunns -1,463
Partial year effect of 1981 actions sssssssssssssnssnnnnunnss -1,158
One less paid day in 1981 suesessssssssssasasasasanananannnnnns -354
Cost of permanent positions inN 1981 suivevesnssasasnnnasnsnanassnnnsnannsnnnns 102,837
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full time permanent positions

T o 3 772 776 935 965
2. WOrKyearS suesssssssassssansssasnsnannnnns 81 79 91 95
The 1981 plan includes 95 workyears which will support the following programs:

Distribution of Other than Full Time Permanent Workyears

Program Workyears
Cooperative traiNiNg ssssssssssssssssssssssssssnasnnsnnnsnsnnsnnnnnnnns 33
Summer employMENt cuseesssssassnssnasnasssansassnasnassnasnnssnnnnnnnns 5
Opportunity programs suesssssssssssssssssssssassasnasnnsnnssnnssnnnnnns 21
Other temporary employment -------------------------------------------- %

TOtal wueeeuueesuneesnnsesunssnnnssnnnssnnnnsnnnssnnnssnnnsnnnnsnnnnns 95

The workyear increases from the 1980 budget estimate to the 1980 current estimate reflect a
build-=up in the clerical work study program, the continuation of the part-time employment program and the
institution of the White House Research Apprenticeships program. The 1981 budget estimate reflects the full
year effect of the October 1979 pay increase.

c. Overtime and other compensation .usssssassssns 801 866 897 897
Overtime at Goddard is required to meet peak operational requirements where additional workhours
are essential, generally culminating in the launch of a manned or automated spacecreat. Some of the areas in-
volved are fabrication, experimentation, testing, launching and tracking of the spacecraft. The increase from
the 1980 budget estimate to the 1980 current estimate reflects the October 1979 pay increase.

2. BenefitS cuveuseansnssssssssnsnnsnnsnnsnnsnnnnnnns 8,712 9,165 9,394 9,361
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

The following table indicates the cost of personnel benefits by the major categories:

Civil Service Retirement Fund ...cieviuvunnnnnns 6,779 6,990 7,298 7,274
Employees life inSUrance .sussssssssssssssnnnnss 229 388 245 245
Employees health insurance sussssssssssssnnsnns 1,436 1,657 1,640 1,691
Workman's compensation sessssssssssssssssssnnns 134 92 186 126
FICA. teeeeescacecasoonssns sesossssascse nonsons 20 25 25 25
SEVEIENCE PAY..ivivieiiiiiiiiiiieieiineenen 15 --- --- ---
Other benefits.........coooiiiii, 99 13 --- -==

TOtal oo 8,712 2,160 2,394 2,301

The increase from the 1980 budget estimate to the 1980 current estimate reflects the October 1979
pay increase. Workmen's compensation costs are based on the Department of Labor billings for 1980 and 1981.

B. Supporting COStS sueussssssassnsnnssnnsnnsnnsnnsnnsnnnns 703 902 985 1,578

1. Transfer of personnel .ouvevsessassassnsssnsssnsnnnns 146 208 163 163

The category includes the reimbursement to employees for movements of household goods to the employee's
new duty station, and other relocation expenses.

2. Personnel training sosesssssssssansssasssnannnnnnns 557 694 822 1,415

The personnel training costs are based on continuation of current training programs and the need to
reorient skills of employees into areas compatible with the direction of the current space program and Goddard's
role in the program. The increases in the 1980 current estimate and 1981 are necessary to fund training
associated with the Civil Service Reform Act and the Tracking and Data reorganization.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IT, TRAVEL wuuvureinnnsennnssnnnassnnnsnnnnnsnnnnnnnnnnnns 2,384 2,672 2,542 2,712

Summary of Fund Requirements

A. Program Travel ..iicevsrscsssrsasnnsnnsnssnannnnnnnnns 2,025 2,285 2,168 2,304

B. Scientific and Technical Development Travel .......... 219 247 239 266

C. Management and Operations Travel ......cvcvcvevnnnunss 140 140 135 142

Total, Travel ...cciiivvnineessnnnnnsssnnnnnsssnnnnnss 2,334 _2,6?27 2,542 2,712
Explanation of Fund Requirements

A. Program Travel ...ivieessrsasnssssnnssasnsnnnnnnnnnnss _ 2,025 2,285 2,168 2,304

Program travel is essential to the accomplishment of the Center’s mission, particularly with regard to
the Physics and Astronomy, Space and Terrestrial Applications, Tracking and Data Acquisition, and Space Trans-
portation Systems programs. In these areas, efforts will be devoted to performing applications research, devel-
oping complex satellites and launch systems, managing data processing systems, and creating scientific instru-
ments for further research. The decrease from the 1980 budget estimate to the 1930 current estimate reflects a
reduction in travel to implement Section 112 of Public Law 96-86. The increase in the 193l estimate over the
1980 current estimate is due to increased requirements associated with such programs as Space Telescope and the
Cosmic Background Explorer.

B. Scientific and Technical Development Travel .......... 219 247 239 266

Scientific and technical development travel permits employees to participate in meeting and technical
seminars with other representatives of the aerospace community. This participation allows them to benefit
from exposure to technological advances outside GSFC, as well as to present both accomplishments and problems
to their associates. Mnay of the meetings are working panels convened to solve certain problems for the
benefit of the Government. Space Science programs are the primary users of travel in this area. The decrease
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement Section
112 of Public Law 96-86. The 1981 estimate provides for the same level of travel activity as in 1980.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Trave|l sresssserersrsnnnans — 140 _ 140 __ 135 142

Management and operations travel is used for the direction and coordination of general management matters.
It includes travel in such areas as personnel, financial management, and procurement activities, travel of the
Center's top management to other NASA Centers, and local transportation. The decrease from the 1980 budget
estimate to the 1980 current estimate reflects a reduction in travel to implement Section 112 of Public Lay
96-86. The.1981 estimate provides for the same level of travel activity as in 1980.

111. FACILITIES SERVICES seususasnssssasssasnsnanannnnnnnns 9,574 10,288 10,547 44,816

Goddard Space Flight Center (GSFC) is located on a 554-acre main site and on a 640-acre remote site
area with a complex of laboratory and office-type buildings as weli as test facilities. This complex encompasses
2,266,899 gross square feet of building space including 17 major buildings. Ailso included are seven major
technical facilities. This physical plant supports an average daily on-Center population of 5,800 to 6,100
personnel. Many of the test facilities are utilized on schedules involving more than one shift and during
off-peak hours.

Summary of Fund Requirements

A. Rental of Real Property ssssssssssssssssssssnnnnnnnnns __ 677 /A7 677 __966

B. Maintenance and Related Services

1. FacilitieS weseeussssussnsussnnnsnnnnsnnnnsnnnnnns 1,966 1,504 1,470 1,427

2. Equipment .uiiicisesesasnsnnnarnsnnnnnnnnnnnnnnnnns 65 16 15 15
SUDtOtal wewsunsssnunnnssnnnnnssnnnnnssnnnnnns 2.031 —1.520 -1.485 _1.442

C. Custodial ServiCes sessssssssanssanssanssnnnssannsnnnns _ 1,713 1,972 1,722 2,121
D Utilities SErviCeS suussssssnnssnnsssnssnnsnnnsnnnnnns 5,153 6,149 6.663 7,287
Total, Facilities Services ssssssssnsnssssnsnnnnns 9574 10 2838 10.547 11,816
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Explanation of Fund Reguirements

1980 1981
1979 Budget Current ° Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Rental of Real Property .uievesssssssssnssssssssnnnnns ___ 677 647 677 966

This provides space for personnel at certain tracking stations and the Goddard Institute for Space
Studies (GISS) in New York City, as well as storage and warehouse space for equipment, supplies and materials.
The area requirements in 1981 are the same as those rented in 1980. The increase from the 1980 budget estimate
to the 1980 current estimate is due to an anticipated reduction of rental space which did not materialize, The
increase in 1981 is due to GSA's reevaluation of rental rates.

B. Maintenance and Related Se€rviCesS .sussssssssssssssnsasns 2,031 1,520 1,485 1,442
d. FacilitieS siueeeeeennssnnsnnsnnnsansnnssnnsnnnnns 1,966 1,504 1,470 1,427

The 1979 actuals included maintenance items deferred from 1978, lamp replacement in offices to
achieve energy savings, rehabilitation of air-conditioning system to achieve energy reduction, and other
miscellaneous items.

This activity provides in 1981 for the continuation of the same level of effort as in 1980. The
major services included are:

a. Maintenance and OpPeration .uueesssssssssssssnssnasssassnassnassnnnssnnanannnnsnnns 438

These funds provide general buildings maintenance including painting, inspection, and
mechanical and electrical maintenance.

b. Ground MaiNtENaNCe suesuesuessnsunssnssasssnsansnnsnnssnssnnsansnnsnnsnnnnnnsnnsns 160
Provides for mowing, cultivation, mulching, fertilizing and care of trees and shrubs.
c. Supplies and facilities equUIpPMeENt c.iveesessasnasnassasnasnassasnnsnnsnasnnsnnnnnns 385

Included in this category are chemicals, building materials, electrical and electronics
materials, general maintenance and operating materials, metals, pipes, valve, and fittings.
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1980 1981
1979 Budget Current Budget
Actual Estimate + Estimate Estimate
(Thousands of Dollars)

d. Routine facilitieS WOIrK sssssssssssssssssssnnnnsnnsssnnnnnnnnnnnssnnnnnnnnnnnns 444

Included in this activity is support for rehabilitation and modification of facilities, office
alteration and safety upgrading.

2. Equipment ........................................ 65 16 15 15

Provides for maintenance of and equipment for the onsite radio communications network.

C. Custodial ServiCes ssssssssssnnssssannnnsssannnnnnnnns 1,713 1,972 _ 4722 2,121

This activity involves a total of 114 support contractor workyears of effort at GSFC. The decrease in the
the 1980 current estimate from the 1980 budget estimate reflects some rephasing of funding plans as well as
a reduction of three support contractor workyears of effort. The 1981 estimate reflects full year funding
of essentially the same level of services as in 1980.

1. Janitorial services (74 workyears of effort) veveesevevassssanasasnanasassnnannsnnns 1,285

This activity is applicable to about 2.2 million square feet of area, and includes washing and
relamping of light fixtures, office cleaning, minor laundry services, and trash removal.

2. Security guard services (40 workyears of effort) «seesssssscassnsranassnnsnnnsnnnnss 836

This activity includes badging of all onsite personnel and visitors, vehicle identification, and
protection of all Government facilities and equipment including the GISS in New York City.

D. Utilities Service 5,153 6,149 _6,663 7,287

The estimate provides for operation and maintenance of the utility plant and distribution systems as
well as the purchase of utility services, and supplies, materials and equipment required €or the maintenance
of these systems. Electricity is purchased from the Potomac Electric and Power Company, natural gas from
Washington Gas Light Company and fuel oil from a local supplier. Water and sewage is provided by the
Washington Suburban Sanitary Commission. The increases from the 1980 budget estimate to the 1980 current

estimate and from the 1980 current estimate to the 1981 estimate are due to utility rate andnegotiated support
service contract wage increases. The purchased utilities are as follows:
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1980 i981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
1. Electricity (92,780 MW/OTS) uveuseusenssnnsnansansassnnsnsnansnssassnnssnnsnansnnsnnnnnnss 4,753
2. Natural Gas (173,700 K cU. Tt.) cuuuucessunasssunnassnnnanssnnnnssannnnssnnnnnsnnnnnns 685
3. Fuel Oil (700,000 galS) teueuseusasansansnsansnsansnsansanansansssansnsansnnsnnnnsnsnss 363
4., Water and SEWaAJE seersssssssnnsasssnnasssnaasssanasstanasstanansssaannsanannsnnnnnssnnns 345
IV. TECHNICAL SERVICES ssssssssussssnunssnnnnnssnnnnnssns _2.590 2. 325 2 449 3.076
Summary of Fund Requirements
A. Automatic Data Processing

1. EqUipment secusasssssnurssnasnussnnannasssnanasnnnns 493 280 36 b26
2. OperationS susssssssssssasasssnasasnsnasannnnnnnnns 1,106 1,070 1,257 1,308
Subtotal sevesuevsnasasnsnarnsnsnnnnsnsnnnnsnnnns 1,599 1,350 1,293 1,936

B. Scientific and Technical Information
1. Library cecececvcsenenanananansnanananannnnnnnnnnns 606 576 718 719
2. Education and Information sesesessssasasansnssnnnns 181 217 206 206
SUbtotal seuwevsssssnnsnnsnnnnnsnnsnnsnnsnnnnnns 787 793 924 925
C. Shop_Support and ServicCes sesssessssssasssssnnsnnssnnss 213 182 232 215
Total, Technical Services.. ..uessssssssssssnsnnsnns % —2.325 2,449 __.3..%

Explanation of Fund Requirements

A. Automatic Data ProcesSSiNg ssssssssssssssnsssnsssnsnnnnns 1,599 1,350 1,293 1,936

This funding provides accounting and management information to satisfy requirements of NASA and GSFC
management.  ncluded is support of GSFC bysiness data functions.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. EQUIPMENt seeesssssscannnssnnnnnnssnnnnnnnsnnnnnns 493 280 36 628

The 1979 costs included miscellaneous purchases of equipment such as disc drivers for use with the
newly purchased IBM 360/50 computer. The maintenance costs of all GSFC-owned administrative ADP equipment and
the lease costs of all leased administrative ADP hardware are included in this estimate. Leased equipment in-
cludes Xerox 1200 printer, various terminals, and other peripheral equipment. Maintenance services are pro-
vided for the IBM 360/50 (main business computer), memory disc drives, terminals, and associated equipment.
The decrease from the 1980 budget estimate to the 1980 current estimate is due to purchases made in 1979 that
were originally planned for 1980. The 1981 estimate includes an administrative computer.

2. Operations ....................................... 1,10¢ 1,070 1,257 1,308

The systems supported include Institutional Management, Finance and Accounting, Procurement and
Personnel Management. The increase in 1980 from the budget estimate so the current estimate, and the increase
from 1980 current estimate to 1981 is due to support contractor wage increases. Computer programming, key-
punching operators, and other support personnel provide for 36 workyears of effort. Supplies, materials and
software programs are included as operational costs for provision of administrative ADP information.

B. Scientific and Technical Information ==s=ssseseseuaunns 787 793 924 925

These funds provide for the operation of a technical library at GSFC, a public affairs educational and
informational program, and support to the Center in the provision of various scientific and technical infor-
mation services.

d. Library seeeeesessssassssassasansnnnnnasnnnnnnnnnns 606 576 718 719
Cataloging, reference, acquisition, translating services, and distribution of books and publications
in the operation of the GSFC library are funded in this estimate. This includes over 65,000 books, 45,000

journals, plus almost one million microfiche copies of aerospace'documents. The increase from the 1980
budget estimate to the 1980 current estimate reflects increased costs for periodicals.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)-

2. Education and Information .sesssssssssssssssssnnnns 181 217 206 206

This estimate includes funds for exhibit management and refurbishment, spacemobile operation,
demonstration models, workshops and symposia, and educational'and information materials.

C. Shop Support and ServiCeS sussssssssssssssssnsnsnnnnns 213 182 232 215

Support is provided in the areas of safety, photo services, graphics, and publications. Fire protection
system maintenance and related supplies and equipment; film and print processing, photographic supplies and
repair of photographic equipment; art work services and related supply and equipment costs; and materials and
equipment maintenance for compilation of documents comprise this category. The increase from the 1980 budget
estimate to the 1980 current estimate reflects increased requirements for photo and graphic services.

V. MANAGEMENT AND OPERATIONS ..uieussnssssnsnnsnsnsnnsnns 5,453 5,762 5,256 6,093

——

Summary of Fund Requirements

A. Administrative CommunicationS .susssssssssssssssnnnsnans 2,251 2,299 2,284 2,284
B. Printing and Reproduction ..u.ccesseessssssnnssnnnnsss 335 316 309 256
C. Transportation .suesessssssssasassssanasasassanannnnnns 1,268 1,845 1,237 1,978
D. Installation Common SErviCesS sesssssnssssnnsnasnsnnnns 1,599 1,302 1,426 1,575

Total, Management and OperationsS susssssssasssnnns 5,453 5,762 5,256 6,093
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Administrative CommunicatiOoNS ssssssssssasssssassnnnns 2 .251 2,299 2,284 2,284

Provides for local telephone service, long distance telephone service, and other non-telephone communica-
tions.

1. Local telephone SEervViCeS wusesasasasssssnananasasassssnsnnanasasasnssnsnnnnnsnsnsnnnsss 1,378

Covers 3,990 PBX internal lines and 5,800 telephone instruments at Goddard; there are 10 tielines
for Baltimore—area communications. Two hundred and fifty centrex lines are used for computer data operations.

2. Long distance telephonNe SErvViCe sssssssassasssssssansansssnansannsnsnsansnnnsnnnsnnnnnns 831

a. Federal Telecommunications System use will approximate 869,000 calls in 1981.
b. Tolls or commercial long distance costs are included.

3. Other commuUNICAtiON SEIrVICES wusssssssssssssssssssssssssssssssssssssssssssssnnnnnnnnnnss 75

a. Teletype costs including the GSA Automatic Records System (ARS).
b. Also included is a United Press International Wire Service for the Public Affairs Office.

B. Printing and Reproduction .uscecussesasusssnnnssnnnuss 335 316 309 256

This estimate provides the funding for an onsite printing plant operated by Goddard personnel. This
printing plant produces approximately 17,000,000 units of printing each year. In addition to this onsite
printing plant, Goddard must also purchase from private firms under Government Printing Office contract
about 30,000,000 units of printing each year. This purchased printing is a combination of an overflow
requirement that cannot be handled because of the onsite workload and items that cannot be handled with the
onsite equipment. Types of printing accomplished by offsite private firms are multiple-copy forms, multi-
color work, and forms for computer use. The 1981 estimate reflects a constrained level of activity.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Transportation seeesssasssssssasnasnasssnnsnnsnnnnnnns 1,268 1,845 1,237 1,978

This estimate includes 50 workyears of support contractor effort for the operation of Center transportation
and storage areas, and other miscellaneous services. Also included are supplies and equipment for vehicle
maintenance, gasoline, contracted services for vehicle maintenance, and special vehicle rental. The decrease
from 1980 budget estimate to the 1980 current estimate reflects some rephasing of support contract funding
plans. The 1981 increase is due to an anticipated increase in support contractor wage rates.

1. Contractor support provides the following services:

a. Operation of Transportation Center--32 workyears for drivers, dispatchers, supervisory personnel;
provide pickup and delivery of purchased items and stock items, mail delivery, shuttle transportation, issuance
of motor pool vehicles.

b. Packing and crating--one workyear for preparing shipments.

c. Rigging--three workyears for rigging equipment for relocation on the Center for shipment elsewhere.
d. Tape storage--six workyears to operate central magnetic tape depository.

e. Storage and warehousing--seven workyears to operate receiving areas for supplies, stock issuance,
and warehousing and storage function.

f.  Moving and haulirg--one workyear for moving equipment and furniture on emergency basis.

D. Installation Common ServiCesS sesssssssnssssnssnsnnnnns 1,599 1,302 1,426 1,575

This activity supports Center management and staff activities, provides medical services, and covers
various installation support services. The increase in 1980 from the budget estimate to the current estimate
is due to increases in postage and office furniture and for emergency preparedness which was not included in the
1980 budget estimate. The increase in 1981 is due to wage rate increases.

1. Center management and Staff sssssssssssssssnsaesnnaesn s nsannnaenn s n e nnnnnnnnns 284
Includes patent searches and applications; stenographic services, handbook revisions, Equal Opportun-

ity programs; and general administrative supplies, materials, equipment, and equipment maintenance (microfilm,
copiers, special typewriters) for staff offices.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

2. Medical SerViCeS = ssssssssssssssssssssssssssssssss s s oo s s s s ssssssssssssss s sssnnnnnnnnns 695

Provides support in Occupational Medicine and Environmental Health. Eighteen support contractor
workyears are required for onsite support.

a. Occupational MediCiNeg wuesueuseuessassssnsunssnssnnannsunssnssnssnsunssnsnnssnnnnsnnsnnss 496

This activity consists of operation of the Goddard onsite Health Unit and medical services for
the Goddard Institute for Space Studies (GISS) employees in New York. Twelve workyears provide emergency
care onsite, annual physical exams for Goddard employees, fitness programs, immunizations and counseling.

Annual physical exams are provided for approximately 3,440 employees at the Center. The necessary supplies,
materials, and equipment for operation of the Health Unit are included.

b. Environmental health .u.ucueuenesarasnsnansnasasasassssssnnnnnsnsnsnnnnnnnnnnsnsnnns 199
Environmental health consists of industrial hygiene and an environmental health lab at a total

of six workyears for detection and correction of health hazards. Necessary supplies, materials and equipment
are included.

3. Installation SUPPOrt SEIVICES wusususususususssasnsnsssununnnsnsnssssnnnnnsnsnsnnnnnnnnnnss 596
This estimate includes all administrative support items not specifically identified elsewhere.
Among these are the purchase of office furniture and operating supplies issued from stock; maintenance of
all Center labor-saving devices; materials for mailroom and warehouse operation; and postage costs.

a. Office SUPPIIES cuiueiuuesuesnneunessnassnsunssnnsssnsanssnsssnssnsunssnnsansnnnnnnsnnss 195

General office supplies, furniture, and operating supplies for warehouse and mailroom, such
as pallets and gas cylinders are included in this estimate.

b. Maintenance of general administrative equipment.. ssssssssssssssssssssssnsnnnnnnnnnnns 10¢@

This funding provides maintenance of copiers, time stamps, electronic calculators, electric
typewriters, calculators, and adding machines; as well as cylinder and electric file maintenance.

C. POStAge senusssusnnsssnsnsssnnsssasanssaasnnssnasssasanssnasnnasnansnasnansnnnnnnnnns 292,04 5-25
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QODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1981 ESTIMATES I —

LOCATION PLAN ~

"\eoonmo SPACE FLIGHT CENTER /

MAIN SITE

TECHNICAL PROCESSING FACILITY - FY?8 PROJECT

MODIFICATIONS & ADDITIONS FOR LOGISTIC & SUPPLY FUNCTIONS - FY 79 PROJECT

SPACE PROJECTS BUILDING

RESEARCH PROJECTSLABORATORY
CENTRAL FLUIGHT CONTROL 6 RANGE
OPERATIONS BUILDING

GENERAL PURPOSE FACILITY BULDING
INSTRUMENT CONSTRUCTION &
INSTALLATION LABORATORY

SPACE SCIENCES LABORATORY
PAYLOAD TESTING FACILITY

SATELLITE SYSTEMS BULDING

MAN GATE HOUSE

ENVIRONMENTAL TESTING LABORATORY
APPUED SCIENCES LABORATORY
TRACKING 6 TELEMETRY LABORATORY
NETWORK CONTROL CENTER FACILTY
SPACECRAFT OPERATIONS FACILITY
LAUNCH PHASE SIMULATOR
DEVELOPMENT OPERATIONS BUILDING
MULTI-PURPOSE BUILDING

BUSINESS OPERATIONS BUILDING
MULTI-PURPOSE BULDING
GEOCHEMISTRY BULDING
METEOROLOGICAL SYSTEMS
DEVELOPMENT LABORATORY
MECHANICAL TEST FACILITY 6 QUALITY
ASSURANCE LABORATORY

DATA INTERPRETATION LABORATORY
CENTRAL HEATING 6 REFRIGERATION
PLANT

NETWORK TRANING 6 TEST FACUTY
NASA SPACE SCIENCE DATA CENTER
MOBILE EQUIPMENT SUPPORT FACILITY
TECHNICAL PROCESSING FACILITY
FREQUENCY STANDARD AND TEST FACILITY
DAY CARE CENTER BUILDING

GAS CYLINDER STORAGE BULDING
VISITOR INFORMATION FACILITY

PLANT MAINTENANCE SUPPORT FACRLITY
GEWA STORE

NASA CAREER DEVELOPMENT CENTER
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATES

WALLOPS FLIGHT CENTER

TION

Wallops Flight Center (WFC) includes three separate areas on the Atlantic Coast of Virginia®s Eastern Shore:
the main base, the Wallops Island launching site, and the Wallops mainland site. The administrative offices
range control center, support shops, and main telemetry buildings are located on the main base. Wallops
Island is about seven miles southeast of the main base and is connected to the mainland by a causeway and
bridge. The island is about five miles long and one-half mile wide at its widest point. Located on the
island are rocket storage buildings, blockhouses, assembly shops and launch sites. The Wallops mainland is
a one-half mile strip west of the island which houses the radar and optical tracking sites.

Wallops Flight Center, totalling 6,166 acres, consists of 1,833 acres on the main base, 3,095 acres on
Wallops Island, 108 acres on the mainland tracking site, and 1,140 acres of marsh land. The total capital
investment, including fixed assets in progress and contractor-held facilities at various locations as of
September 30, 1979, was $141,887,000.

CENTER ROLES AND MISSIONS

Wallops Flight Center prepares, assembles, launches and tracks space vehicles and acquires scientific infor-
mation from them. Wallops also has developed, maintains, and operates a research airport in support of NASA®s
aeronautical research programs which include projects associated with airport-aircraft interface, air traffic
control, avionics systems technology, final approach and landing systems, airport configuration, high speed
turn-off techniques, airport environmental studies, noise reduction technology, and general aviation research
focused on aircraft spin characteristics, cross-wind landings, pilot performance, and procedures and aides at
uncontrolled airports and airspace. Its facilities are utilized by the scientists and engineers from the
laboratories and research centers of NASA, other governmental agencies, colleges ad universities, and the
worldwide scientific community. Center personnel assist these scientific research teams with their projects
and develop, as necessary, special types of instrumentation and equipment to complete the mission. The
principal and supporting roles are:
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PRINCIPAL

Sounding Rocket Development, Procurement and Operations - developing and procuring sounding rockets and
carrying out all phases of operations, from mission and flight planning to landing and recovery. Payload
carrier development, telemetry, experiment management support to other institutions, launch operations,
and tracking and data acquisition are included.

Balloon Program - managing, monitoring, scheduling, and analyzing"balloon activities conducted €or nAsa,
the OFfice of Naval Research and the National Science Foundation.

SUPPORTING

Sounding Rocket Payload Carrier Development and Experiment Management Support - providing support in the
applications disciplines of weather and climate.

Aeronautical Flight Test Support - providing flight test support for Langley Research Center"s aerondutical
flight test programs, including tracking and data acquisition.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDING E= " BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related COSES........ ceeunnssnnnnnns 10,476 10,749 11,361 11,440
1. Travel . vuviiii e i s i a s s s 276 406 325 347
I1rL, FacilItieS ServVICeS.uurensssnsssnsnsnnnrnnnsnnnnns 3,317 3,398 3,586 3,771
v. Technical ServiCeS....vivirvvissnnnsssnnsssnnnssnns 575 524 537 963
V. Management and OperationS....ssssssssssssssnsnsnss 1,162 1,253 1,276 2,456
Total, fund requirementsS. . ...cvviietrnnnerrnnnns 15,806 16,330 17,085 18,977

RPM 6-2




Distribution of Permanent Positions by Program

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
Direct Positions

Space Transportations SyStemMS....uueessresssasrnnssnns _6 _- 4 4
Space Flight operationS....ccvvvsseesrsssnnnnsssnnns 2 - 2 2
Expendable launch vehicles...iiiiviiieirnnnnrnnnnnss 4 - 2 2
SPACE SCEEMCE. vt s sasrnnrnsrnssnsrnsrnssnssnsrnsrnnrns _73 _67 12 12
Physics and aStronOmy. ..eessssssesasarsssssssnsnsass 73 67 72 72
Space and Terrestrial ApplicationS......uvveeeesnnnnss 51 _56 23 99
Space applicationS..veevierssernassnnrsnsssnsnnnsnns 47 55 54. 54
Technology UtTIIZatioN. . cuveveerenrenrnnrnssnsenrnns 4 1 1 1
Aeronautics and Space Technology. «essssssssssssnnnnnas 34 _34 34 34
Aeronautical research and technology.....:evvevranss 34 34 34 34
Space Tracking and Data SYSTEMS...eeeeererrrerrereeees 105 108 105 105
Tracking and data acqQUISTTION.sassssasassnsnsnnnnnns 105 108 105 105
Subtotal, direct DS oo 269 265 270 270
Center Management and Operations Support Positions.... 129 130 125 125
Total, permanent pPOSItIONS . cavsasssasssasssansnnnsns 398 395 395 339
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PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

SPACE FLIGHT OPERATHIONS . 4 s s s v wssuuussnsussnnussnnnssnnsnssnnnssnsnssnnnnsnnnnsnnns 2

In 1981, the civil service personnel will provide mission and range safety support for Space Shuttle
launches. Wallops Flight Center (WFC) tracking activities will also support Space Shuttle missions during
the orbital phase.

EXPENDABLE LAUNCH VEHICLES 4 v v vu v enunsnnnussnnnnssnnnnssnnnnsnnnnnsnnnnnsnnnnsnnns 2

In 1981, Wallops civil service personnel will receive, inspect and store the Scout expendable launch
vehicle and maintain the launch facility for future Scout missions.

PHYSICS AND ASTRONO. . . o oo 72

Sounding Rocket Program

The objective of this program is to support space research, using low cost sounding rockets, in the fields
of Solar Physics, Galactic Astronomy, Fields and Particles, and lonospheric Physics. Wallops Flight Center
provides flight systems support, launch range support, and support to experiments utilizing sounding rockets.

In 1981, the Wallops Launch Range will provide launch activities and ground instrumentation/support of the
launches at wrC and at the Poker Flats Research Range near Fairbanks, Alaska, plus expedition type support to

other areas. The WFC launch®range is equipped with launchers capable of handling sounding rockets of all sizes:
The Poker Flats Research Range, jointly supported by wrc and the Defense Nuclear Agency, has limited

capability, although its facilities can be supplemented by the mobile equipment from WFC.

Balloon Program

The objective of this program is to support space research, using low cost balloon platforms, in the fields
of Solar Physics, Galactic Astronomy, Stratospheric Composition and Aeronomy.

In 1981, wrc will provide ground instrumentation support, technical, and flight hardware support to experi-
menters in the balloon program.

The majority of the flights are conducted from the National Scientific Balloon Facility site at Palestine,
Texas, or the United States Air Force site at Holloman, New Mexico; however, some flights are supported from
remote sites in the northern United States, Canada, Alaska, Australia, New Zsaland, Argentina and Brazil.
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Permanent Pos 1tions
(Civil Service)

SPACE APPLICATIONS. . o\t e e e e e e 4

Environmental Observations

In 1981, the wrc civil service personnel will continue to conduct the Meteorological Rocket Network project.
The objectives of this project are:

1. To investigate the processes which characterize the physical state of the strato-mesosphere region of
the atmosphere and to determine interactions within this layer of the atmosphere and with the troposphere.

2. To provide data for climatology of the upper atmosphere.
3. To provide in-situ measurement data which are used to calibrate satellite remote sensors.

Through the Meteorological Rocket Networks project, WrC manages NASA's participation in the Cooperative
Meteorological Rocket Network (OVRN), the Experimental Inter-American Meteorological Rocket Network (EXAMETNET)
and the Eastern-Western Hemisphere Meteorological Rocket Network.

In Ocean Processes, where the primary emphasis is being placed, investigations in the broad areas of sea
state measurement, surface currents, ocean topographical mapping, and their supporting ground truth, are
in progress.

In 1981, the wrc civil service personnel will be involved in investigating the feasibility of determining
ocean surface currents from satellites and aircraft measurement of the local surface wave structure; investi-
gating the “sea state bias effect” in satellite altimetry to develop methods of correcting the error; deter-
mining the mean sea surface of geoid; evaluating and determining the inadequacies of existing predictive and
descriptive synoptic ocean circulation models and investigating the’impact of utilizing synoptic altimeter
data as input to the models; and developing techniques of using altimeter pulse wave from data for the
determination of sea state.

Balloon Program

The objective of this program is to support the Space and Terrestrial Applications program using low cost
balloon platforms in the field of stratospheric composition, meteorology and aeronomy.
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Permanent Positions
(Civil Service)

TECHNOLOGY UTHLEZATEON . + s a v s s s s wasssnssnsnssnssssnssssnssssnsassnsnsssnnsssnnsnsnnsns 1

In 1981, the Technology Utilization program at WFC involves (1) expediting application of new technology,
(@ encouraging the use of NASA Technology in other sectors, and (3) understanding more fully the technology
transfer process and its impact.

AERONAUTICAL RESEARCH AND TECHNOLOGY - v uwssssssununsssnnnnnunsssnnnnnnsssnnnnnnnnssnns 34

In 1981, the wrc airport will be involved in conducting research tests of various aircraft in the terminal
area operating environment. Flight studies will be made of new approach and landing procedures utilizing
the latest in guidance equipment and techniques, pilot information displays, terminal area navigation, and
tests of other systems leading to automatic landing of aircraft. One runway has been modified to study the
effect of runway grooving as a means of controlling aircraft hydroplaning on wet or slush-covered runways.
Studies of automotive hydroplaning have also been conducted using this runway. The data acquired from the
aircraft and automotive tests will ultimately assist in the development of safer, more flexible transportation
systems.

TRACKING AND DATA ACQUISITEION. c v v v v u e sasnsnasnsunnnsnsnnsasnsnnsnsnnsnsnsnnsnsnsnns 105

Tracking and data acquisition activities provide both fixed and mobile equipment for tracking, data acquisi-
tion, and communications. These activities will encompass the acquisition of new systems, modifications and
updating of existing systems and the operation, maintenance, and repair of these instrumentation systems.
Included are highly precise instrumentation radars, analog ad digital telemetry systems, precise range timing
systems, range intercommunication systems, radio communication systems, tracking laser systems, digital data
transmission systems, command and control systems, and digital data processing systems. These instrumenta-
tion systems are used in support of both aeronautical and rocket launched flight projects. These flight
projects are conducted at wrC or at off-range locations in various parts of the world, depending upon the
scientific experiment requirements. The sounding rocket programs supported at Wallops will cover all of the
atmospheric and space disciplines in which research is undertaken, utilizing a family of launch vehicles
varying in size and power from the small meteorological rockets to the 72-foot Scout with orbital capability.
In 1981, more than 400 sounding rockets are to be launched from Wallops Island and remote sites around the
world, carrying experiments in the fields of Aeronomy, Energetic Particles, lonospheric Physics, Meteorology,
and Solar Physics.

Of particular interest is the current effort.to measure the effect of aerosols on the protective layer of
ozone in the upper atmosphere which filters out harmful solar radiation.
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Permanent Positions
(Civil Service)

CENTER MANAGEMENT AND OPERATIONS SUPPORT s s assssssnsansnsnnsnnanansnsnsnsnsnsnsnsnsnsnnns 125

Center Management and Operations Support is defined as the support or services being provided to all Wallops
Flight Center organizations which cannot be directly identified to a benefitting R&D program or project. The
civil service personnel involved are:

Director and Staff

The Center Director, Deputy Director and the immediate staff, e.g., Legal, Patent Counsel, Equal Opportunity,
Planning and Analysis, Public Affairs and Safety.

Management Support

This category includes a wide range of activity categorized as management support for programs and functional
organizations for the entire Center. Specific functions include resource and budget management, program con-
trol, contracting and procurement, personnel management, property management, financial management, resource
control and management information systems and analysis.

Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings and
equipment; and to provide the normal housekeeping services and logistics support for the personnel who
manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation and supplies
Medical care of employees

Photographic and graphic support
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RESOURCE REQUIREMENTS BY FUNCTION

PERSONNEL AND RELATED COSTS.:vvaernasnasnasnnnsnnsns

Summary of Fund Requirements

Compensation and Benefits

1.

Compensation

a. Permanent poSItiONS...ccivierrinessnnnsnnnnss

b. Other than full time permanent positions.. ..

c. Overtime and other compensation.......caeuus
Subtotal, Compensation......cvavievarunnrns

2] =3 L 5

Subtotal, Compensation and Benefits...........

Supporting Costis

1.
2,

Transfer of personnel.. .. ccviciiiiiiiiriannnans
Personnel tralning..veeeeeessrsnnnnnnnnnnnsnnnss

Subtotal, Supporting GHfs...ereceeeeee..

Total, Personnel and Related CosStS. ....vvvuuns
>

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

10476 10 749 11 361 A11.440

9,006 9,299 9,878 9,936

224 251 241 241

279 177 210 210

9,509 9,727 10,329 10,387

919 977 977 998

10,428 10,704 11,306 11,385

6 10 10 10

42 35 45 45

48 45 55 55

10.476 10.749 11,361 11.440
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Explanation of Fund Regquirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

10428 10704 11,306 11,385

A. Compensation and Benefits

1. Compensation...seeeeeeeesennnnnnannnnnnnnnnnnnnnnns 9,509 9,727 10,329 10,387
9,006 9,299 9,878 9,936

a. Permanent positions
The cost increase from the 1980 budget

The funds will support 395 permanent positions in 1981.
estimate to the 1980 current estimate is due primarily to the October 1979 pay increase.

Basis of Cost for Permanent Positions

In 1981, the cost of permanent positions will be $9,936,000 an increase of $58,000 from 1980.

The increase results from the following:

Cost of permanent positions in 1980.... . .... . ...ttt trnennannan 9,878
Cost increases iN 1981luuuueueusannnsnsnnnnsusnsnnnasnsnnnnnnsnnnnnnsnnnns +284
Within grade and career advances:
Full year effect of 1980 aCtiONS scvvusecuusnnnnsnnnnsnnnnsnns +120
Partial year effect of 1981 actionS. cisssssnnssssssnnnnnnnnns +117
Full year effect of 1980 pay increaseSsssssssssssssssssnnnnnnns +47
Cost decreases iN 198luuussssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns -226
Turnover savings and abolished positions:
Full year effect of 1980 actions............cccoooiiiiinnnn. -91
Partial year effect of 1981 actions...............cooeeuenns -96
One less paid day in 198l..uuessssrsvonronensnsessnsnossonsnsones -39
£.949

Cost of permanent positions in 1981l.cevteevnsvesee nunnnnnnnnnnnnnnnnnnnns
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

b. Other than full time permanent positions

1. costo...oco..... yren  wmsmsssssssssrssesss 224 251 241 241
2. WorkyearS.isssssssssssssssssssssnnnnnnnns 31 29 31 31

The 1981 plan includes 31 workyears which is the same as the 1980 current estimate and will support

the following programs:
Distribution of Other than Full Time Permanent Workyears

Program Workyears
Cooperative tralNiNg .csssssassssaassssaassssasnsnaanssnasnssnnnnnsns 18
Summer employmeNt. s s aureassrassssasnsassssasnsansssasnsnnsnsnnnnsns 2
OppOortuNity ProgramS. .o ccecccccceacaccces sssssssssssssssssssssssnns 8
Other temporary employment ----------------------------------------- _3

1

The decrease from the 1980 budget estimate to the 1980 current estimate is due to a reevaluation

based on 1979 actual experience.

c. Overtime and Other Compensation.......eeuues. 279 177 210 210

Overtime funds are required at wrc primarily to meet operational requirements of the sounding
rocket program of the Physics and Astronomy and Space Applications programs. Many factors beyond the Center”s
control, such as launch schedules, weather holds, and range clearance problems necessitate work beyond normal
hours to operate the launch facilities, provide instrumentation support, and conduct tracking and data
acquisition activities required to assure mission success. The increase from the 1980 budget estimate to the

1980 current estimate is due primarily to the October 1979 pay increase.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate = Estimate
- TThousands of Dollars) —
2. Benefits 919 977 97 998
Following are the amounts of contribution by category:
Civil Service Retirement Fud...........oo........ 646 669 691 693
Employee life INSUranCe..... .icssesscssssssssssnnss 30 4 32 32
Employee health InsuranCe.... svesssssssassnsnnsnnns 227 247 239 239
Workmen®s compensation... .usssssssnsnssnnnnnnnnnnns 10 13 11 30
FICA. . weeeesssnnnnnnnnsssnnnnnnnnssnnnnnnnnnsnnns 5 3 3 3
Other benefits.. ="===sssssssssasssnnssnnnsnnnnnnnnns __l __1_ _1 __1
L. = 919 a7 917 998
Workmen®"s compensation estimates reflect the Department of Labor billings for 1980 and 1981.
B. SUPPOIrLinD COSES..... =sssssssssassassassnssssssansansnnss 48 45 55 55
1. Transfer of Persomel............  sicevsssssssssnnnnns 6 10 10 10

The transfer of personnel costs in 1980 and 1981 will cover the expenses for one permanent change
of station move planned each year.
2. Personnel TralnNiNg..csessasasassasanansssanannannnsnnns 42 35 45 45

The estimates for personnel training provide for costs of the WFC engineering technician apprentice
program. Current estimates for 1980 and 1981 are increased slightly over the 1980 budget estimate to re-
flect current experience and to provide for Civil Service Reform Act implementation training.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

11, TRAVEL st ututeeseseananansnsnsnsnsnsnsnsnsnsnsnsnnnnnnes 276 406 325 347

summary OF Fund Requirements

A.  Program Travel ssssssssssnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnns 220 210 232 248
B. Scientific and Technical Development Tradl............. 25 51 53 57
C. Management and Operations Travel. .csceveurauranrannannns 31 145 _40 _42
Total, Travel. srererererarararasarararasasasararananas 276 4006 325
Explanation of Fund Requirements
A. Program Travel . ...civusseensnsssssnnsssnssnssnnsnnnsnnns 220 210 232 248

Program travel is directly related to the accomplishment of the Center®s mission and reflects the con-
tinuing effort in the procurement and launch activities, the sounding rocket development program, the balloon
program, and the aeronautical flight test program. The increase from the 1980 budget to the 1980
current estimate is due to increased travel requirements in support of off-site launch activity.

B. Scientific and Technical Development Trael............. 25 51 53 57

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community, This participation allows them to benefit
from exposure to technological advances outside WFC, as well as to present both accomplishments and pto-
blems to their associates. Many of the meetings are working panels convened to solve certain problems for

the benefit of the Government.

C. Management and Operations Travel. ..........cvvevinennnnns 31 145 40 42

Management and operations travel is used for the direction and coordination of general management mat-
ters. It includes travel in such areas as personnel, financial management, and procurement activities; tra-
vel of the Center”s top management to NASA Headquarters, and other NASA Centers; and local transportation. The
decrease from the 1980 budget estimate to the 1980 current estimate reflects the transfer of the support
contract for intra-center transportation services to the Management and Operations function.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate  Estimate
(Thousands of Dollars)

III. FACILITIES SERVICES.. «tuseussussnsansnnsnsenssnsnnss 3.317 3,398 3,586 3.771

Wallops Flight Center involves 6,166 acres and a complex of facilities which mainly consist of research,
airport, and launch operations facilities. This complex encompasses 1,057,344 gross square feet of building
space including three major buildings. Also included are three major technical facilities. This physical
plant supports an average daily on-Center population of 900 to 1,100 personnel housed on site. Many of the
test facilities are utilized on schedules involving more than one shift and/or frequently during off-peak

hours.

Summary of Fund Requirements

A. Maintenance and Related Services

d. FacilitiesS.. tiuuerreennnssnnnnssnnsnnsnnsnnsnnnnnnss 999 1,072 985 1,031

2. EQUIPMENt = rsessssssssansssasansssssansssanansssnnnnns 110 _ 52 113 _ 121

Subtotal.. ceeiiiiunss s s s ssa s naa s 1,109 1,124 1,098 1,152

B. Custodial ServiCes.... wusssssssssssssssssssssssssnnnnnns 701 718 754 801

C. UtilitieS ServiCes..... ssssssssssssssssssnsnnsnnsnnsnnns 1,507 1,556 1,734 1,818

Total, Facilities Services...... eesssssssssssssssans 3,317 3,398 2,986 3.771
Explanation of Fund Requirements

A. Maintenance gnd Related Services. cevssesssasnrasnsnnnnns 1,109 1,124 1,098 1,152

1. Facilities....... ceeuuusssssnnnnnnssssssssssnnnnnnns 999 1,072 985 1,031

This activity, requiring 40 workyears of effort, provides for the maintenance, repair and alteration
of over 300 buildings and one million square feet of building space on 6,166 acres of land. The corrosive
environment at WFC, caused by its proximity to the ocean, requires frequent maintenance and repair of ex-
terior surfaces, roofing, utility distribution systems, mechanical doors, hardware and building equipment.
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The decrease from the 1980 budget estimate to the 1980 current estimate is due to decreased requirements for
supplies and materials. The increase from 1980 current estimate to the 1981 budget estimate is for negotiated

support contract: wage increases. Major types of support in this area are:

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

a. Ground MaINTENANCE . vueueuesasnenesasnsnasasnsnnnnasassnsnsassnnnsasnnnnsnsnnnnsnss 351
Twenty-one workyears provide for maintenance of lawns, trees and shrubs, and for snow removal.

b. Maintenance and OpPEratiONS. s eeuresrsasrasnsassasnsassnasnsasssnansnasssnnsnsnnnnns 334
Nineteen workyears provide for the maintenance and operation of over 300 buildings.

c. Supplies............ e e e e e 346
Provides for the replacement of supplies necessary to the operation of the WFC facility.

2. Equipment....ceeeiciinnrescannnssnnasnnnsnnnnnnnnns 110 52 113 121
Seven workyears provide for the maintenance of facility related equipment at the Center. The increase

in the 1980 current estimate and the 1981 budget estimate over the 1980 budget estimate are a result of the
transfer of the heating and air conditioning contract into this function from the Facilities function.

B, Custodial SEIVECES s s eesseensennnennnennsennsennnennnss 701 718 754 801

Provides for 50 workyears of support service contractor effort for janitorial services, firefighting and
ambulance service, and plant security. Also provides for refuse removal, pest control and other miscellaneous
services. The increases in the 1980 current estimate and iIn 1981 estimate over the 1980 budget estimate are
for negotiated support contractor wage increases.

AN = T a1 o] g =1 S T=] Y/ o= e 286

Twenty workyears provide for the cleaning of buildings.

2. Fire Ffighting and plant SECUrThY.... «iciurresnrannssasnssasnsnansnsnasnssasnsnnsnsnnnns 435

Thirty workyears provide for firefighting, ambulance, and security guard service. RPM 6-14




1980 1981

1979 Budget Current Budget
Actual Estimate Estimate  Estimate
(Thousands of Dollars)
3. MiscellaneoUS.. sssucaaaussassnsnsssanasnssnanssnssassssnanaanssnasnanssaanasnannannnnnns 80

Provides for refuse removal, pest control, laundry and other miscellaneous services.

C. UtilitieS. veueasasasnsunannnsnsnsnnnunnnsnnnsnsnsnnnnnnnns 1,507 1,556 1,734 1,818

The only purchased utilities at Wallops Flight Center are electricity and fuel oil to operate the heating
plant. This funding also provides for 15 support contractor workyears to operate and maintain the heating plant
and water and sewage facilities. Since the 1980 budget estimate, utility consumption figures have been revised.
The increase in 1980 from the budget estimate to the current estimate is due to increased utility rates. The
increase in 1981 is due to utility rate and negotiated support service contract wage increases. The purchased
utilities are as follows:

1. Electricity (16,200 MW H ) ..o 778
2. Fuel Oil (1,244 K Gal.) wueueunssnsnnsunsnnsnnansansansansnnsnnnnnnnnnnssnsnnnnnnnnnnnnnns 629
1V. TECHNICAL SERVICES...... t e e et e ceee e eseccssnone & 524 537 963
Summary of Fund Requirements
A. Automatic Data Processing
1. EQUIPMENt s vssunnnnsssnnnnnssssnnnnnnnssnnnnnnnssns 12 14 14 416
2. OperationS seveesassssssassssssasnnnsssnsnnnnnnsnnnns 205 118 147 162
Subtotal........ ciieisessssssassss s s s E e 217 132 161 578
B. Scientific and Technical Information
1. Library sceescessssssssasssssussnnssnsnnnnnnnnnsnnns 99 104 112 120
2. Education and Information... sesssssssssssssssssnsas 15 175 100 100
SUBLOtAl. . oeeee e 114 79 212 220
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

C. Shap_Suppoﬂ_aDd_Semi‘:es_ L. EEEEEEEEEEEEEEEEEEEEEEEEEE &44_- Qg _J_._6_4 1_65

Total, Technical SErVICES. ..o ooiiei tivensnsnsasnnnas 375 524 537 963
Explanation of Fund Requirements

217 132 161 578

Provides for administrative data processing including equipment maintenance, programming, and operation.
Six workyears of support contractor effort are budgeted for this activity. The increase from the 1980 budget
estimate to the 1980 current estimate provides for higher equipment maintenance cost and negotiated support
contractor wage increases. The increase in 1981 is to provide for the replacement of the Honeywell 625 Real-
Time Data Processing System.

N o 11 0]]11= o 416
Provides for annual maintenance of remote terminals ana peripheral equipment used for administrative
data processing, and in 1981, for the replacement of the Honeywell 625 Real-Time Data Processing System.

B © 0T T > 1 of 0] L 162

Six workyears provide programming and operation of equipment used for processing of necessary business
data such as payroll and other fiscal records, procurement, and personnel and supply data.

114 279 212 220

Includes the purchases of books, supplies and materials for, and the operation of the WrC Technical
Library. It also provides for public information services, and for the exhibits, and operation of a Visitor
Information Center. The increases in 1980 and 1981 over the 1979 level reflect the completion of the Visitor
Information Center (VIC) in 1980 and subsequent operational costs. The decrease of the 1980 current estimate
from the 1980 budget estimate reflects completion of the VIC later in 1980 than previously anticipated result-
ing In reduced operations requirements for the fiscal year.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. Liu brary ............................................................................... 120

Three workyears are used to operate the Library. The procurement of books, subscriptions, supplies
and materials are also covered.

2. Education and INformation... ssssssssssssssssnsssnsssnsssnnssnsnssnsssnsssnsssnnssnnnss 100

One workyear of support contractor effort is used to provide tour guide services for visitors. Pro-
vision is also made for the cost of exhibits and the operation of the soon to be completed Visitor Information
Center (VIC) at WFC and for miscellaneous other public information services.

C. Shop Support and SSIVICES......cccc. sassssssssssnsnss 244 113 164 165

Four workyears of support contractor effort will be used to provide engineering and fabrication support
for facility planning and alteration. The increase from the 1980 budget estimate to the 1980 current estimate
reflects a one manyear increase in the engineering services and machine shop support requirements.

V. MANAGEMENT AND OPERATIONS. .. .vuvueuusnnnnsnsnnnnsnnns 1.162 1,253 1,276 25456

Summary of Fund Requirements

A. Administrative COMUNICAtIONS. ... suseusnvssnnsnns 115 136 136 146
B. Printing and ReproducCtion....cvssssrrsssnnnnnnnnns 70 86 75 80
(O I £V01=7 o) =1 f [ o AN 225 80 208 1,208
D. Installation Common ServiCeS.. svuwssnnsssnnnnnnns 752 951 _ 857 1,022

Total, Management and OperationS-:«:s:sseseuauss 1.162 1.253 1,276 2,456
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Explanation of Fund Requirements

A. Administrative CommunicationSe. sassssssssssnnsnssnnnnnnnns 115 136 136 146

Provides for the operation of the WFC main switchboard and teletype facility, for the cost of leased lines
and long distance tolls, and for maintenance services. The increase from 1980 to 1981 is to cover the cost of
negotiated support contract wage increases.

1. Long Distance Telephone ServiCe.. sevessssssssssasasasasanasanssnsnsnsnssnsnsasasnnnnnns 6
Covers the cost of leased lines and long distance tolls.
2. Other Communication SErViCeS... susasasasasasassnsssnnnnnnsnnnnsnnnsnsnnnnnnsnnnnsnsnnns 140

Five workyears are required to operate the WIC main switchboard and teletype facility. Provision is
also made for maintenance and repair services,

B. Printing and Reproduction ... sesssssssssssssssiiissiines 70 86 75 80

Provides for five workyears of support service contractor effort to operate the printing and reproduction
facility at WFC. The decrease from the 1980 budget estimate to the 1980 current estimate is due to a slight
decrease in requirements for supplies and materials. The increase from the 1980 current estimate to the 1981
budget estimate is to cover the cost of negotiated support contract wage increases.

C. TransportatioON sssssssssssasnsssasnnssnnnnssnnnnnannnnnnns 225 80 208 1,208

Includes the cost of commercial off-base services and repairs to the government-owned motor vehicle fleet;
the maintenance and repair of the WFC Queen Air aircraft; and freight and related transportation costs. The
increase from the 1980 budget estimate to the 1980 current estimate reflects the transfer of the intra-Center
transportation contract from the Management and Operations Travel category as well as increased costs for
maintenance and repair of motor vehicles and aircraft. The 1981 estimate includes the cost of replacing
the 17-year-old Queen Air aircraft with a more modern fuel efficient, turbine powered, and reliable aircraft.
This replacement is in keeping with the requirement to upgrade the Queen Air aircraft within NASA as other
agencies have, with newer aircraft that will provide long-term dependability. The replacement aircraft will
also increase reliability, safety, maintainability, and performance in satisfying WFC's continuing needs.

RPM 6-18




1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
1. Transportat ion of Thi NQS*sesressrsansassnssaannansnnrnansanssssssssanssssnusnnnnnnnnnsns 5

Covers the cost of freight charges, and costs related to local moves, i,=,, drayage and parcel post,
2. Maintenance and Repair Of VEehicCleS sssssesrasrassassassansassassassssssssssnssnssnssnnss 128
Provides for commerical services and repairs to the Government-owned motor vehicle Fleet.
3. Maintenance and repalr of alrcraft.. .iccivrecsnreaasnsassnssasnssasnssasnssannnsannnnnns 1,075
Provides for approximately one workyear of contractor effort and for parts and supplies required to main-

tain the WFC Queen Air aircraft. Also provides for the replacement of the 17-year-old Queen Air aircraft
in 1981.

D. lInstallation Common ServiCeS.... sssssssssssssssannnnnns 782 951 87”7 1.022
Provides for medical services, rental of copying machines, supplies, materials and equipment used for
administrative purposes, supply management, materials handling, and postage. The decrease from the 1980
budget estimate to the 1980 current estimate is due to decreased requirements for supplies and materials,
machine rentals and postage. The increase from 1980 to 1981 is for negotiated support contract wage increases.
1. Medical ServViCeSsssssssssannnsssasssssssssssnnssssasssssssnssnnnnssssasssssssnnnnnnnnns 34
Provides for the part-time services of medical doctors in support of the WFC Occupational Health program.
2. Machine Rental. ssssssssssssssssnssnsnssnnsnsnnssnnsnsnnssnsnnnnnsnnsnnnsnsnnnnnnnnnnnns 155
Covers the rental and maintenance of copying equipment.

3. Suppl ies and Equipment_ L EEEEEEEEEEsEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 365

Provides for supplies, materials and equipment necessary for the administrative functions at WFC.

4. Supply Management... ssssssssssssssssssssssssssssssssnsssnsssnssnnssnssnsnnnnnnnnnnnnnns 443

Nineteen workyears provide for moving and materials handling and operating the supply system at WFC.
5., POSTAQE.ususasasasansusnsnsnsssnsssnsnsnsnsnsnsnsnsnsnssnssnnnnnsnnsnnnnnnnsnnnnnsnsnss 25

Covers the cost of the Center®s postal bill.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ORGANIZATION AND STAFFING CHART
WALLOPS FLIGHT CENTER

STAFFING CHART DIRECTOR
CY 80 BY 81 CY BY
SES 5 5 SES 2 2
GS-15 11 11 GS-15 2 2
GS-14 36 40 GS-14 0 0
All Other GS 321 319 All Other GS 3 3
Wage Grade 22 20 Wage Grade 0 0
Total Permanent 395 395 Total Permanent 7 7
|
H 1
OPERATIONS DIRECTORATE ENGINEERING DIRECTORATE ADMINISTRATION DIRECTCRATE TECHNTCAL SUPPORT DIRECTORAT APPLTED SCTENCE DIRECTORATE
o By or BY or By o oBY L
SES 1 1 SES 1 1 SES SES SES N 1
GS~15 3 3 GS-15 4 4 GS-15 1 1 GS-15 0 0| |@s-15 1 1
GS-14 5 5 GS-14 18 20 GS-14 4 4 GS-14 1 1] |[0s-14 8 10
All Other GS 112 112 All Other GS 75 73 All Other GS 64 64 All Other GS 54 56 All Other &5 13 11
Wage Grade _0 _o0 Wage Grade 0 o0 Wage Grade £ 0 Wage Grade 22 20| |[Wage Grade 0 0
Total Permanent 121 121 Total Permanent 98 98 Total Permanent 69 69 Total Permanent 77 77| |Total Permanent 2323
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATES
AMES RESEARCH CENTER

DESCRIPTION

The Ames Research Center (ARC) is located on 421 acres at the southern end of San Francisco Bay on land
contiguous to the U.S. Naval Air Station, Moffett Field, California. Certain facilities, such as the
utilities and airfield runways, are used jointly by NASA and the Department of the Navy. Also housed at
the ARC is the U.S. Amy Research and Technology Laboratory. Personnel from this laboratory work closely
with Ames personnel on research of mutual interest. The capital investment at the ARC, including Ffixed
assets in progress and contractor-held facilities at various locations, as of September 30, 1979, was
$447,809,000.

CENTER ROLES AND MISSIONS

The programs at the Ames Research Center involve research and development in the fields of aeronautics,
space science, life science, and space technology, as well as applications to national needs of the new
science and technology growing out of the aerospace program. Specifically, the Center®s major program
responsibilities are concentrated in: short-haul aircraft technology, rotorcraft technology, flight
simulation, computational fluid dynamics, planetary probes, airborne sciences and applications, and aero-
nautical and space life sciences. In addition to these major program responsibilities, the Center provides
support for military programs, and various civil aviation projects. The principal and supporting roles are:

PRINCIPAL

Fundamental Aerodynamics - advancing the general state of the art, both theoretical and experimental.

Short-Haul Aircraft Technology - developing a technology base for facilitating incorporation of short-
haul aircraft into overall air transportation systems.

Rotorcraft Technology - developing a technology base for improving efficiency and flexibility for both
civil and military use.

Computational Fluid Dynamics - furthering the state of the art through the definition of new systems,
both hardware and software, and application to aeronautical and other related areas.
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Flight Simulation - improving the state of the art to permit more effective use of simulators in aircraft
design and validation-of-flight simulation.

Military Support - providing the technical support to military aviation in areas consistent with other ARC
aeronautics roles and unique ARC capabilities.

Airborne Research and Applications - operating instrumented jet aircraft for the purpose of conducting
airborne research and applications experiments.

Planetary Probes - developing thermal protection systems required for planetary atmosphere entry probes
and managing probe development.

Planetary Mission Operations and Data Analysis - completing the currently approved Pioneer series, in-
cluding associated mission operations.

Life Sciences:

Human-Vehicle Interactions - furthering the state of the art through the study of man-machine and other
human factor interactions and considerations involved in aircraft operations.

Biomedical Support Systems - developing advanced technology for development of long duration life support
systems and protective systems.

Biological Experiments - developing, managing and operating experiments for determining effects of space
flight on (non-human) living organisms and for providing information applicable to solving space medicine
problems.

SUPPORT ING

Space Transportation Passenger Selection Criteria - developing and evaluating the medical criteria for
non-crew passenger selection.

Astronomical Observation Techniques - focusing on airborne research and the developing of infrared tech-
niques and supporting systems for use in Spacelab payloads.

Vertical /Short Take-Off and Landing (V/STOL) Technology - developing a technology base for military
V/STOL in support of Department of Defense missions.
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L. Personnel and Related &

SUMMARY OF RESOURCES REQUIREMENTS
FUNDING PLAN BY FUNCTION

1979
Actual

1980
Budget Current
Estimate Estimate

51,456

Il . Travel....................-...........-.......--..... EEEEnm 1,285

1. Facilities @
s 0000

1v. Technical

6,185
844

\/. Management a.nd Operations..o..bo.voooc'.o..oooooo'.t.000. 2942

Total, fund wmpess

Distribution of Permanent Positions by Program

62.712

(Thousands of Dollars)

1981
Budget

Estimate

57,113
1,446
8,736

924
3,250

53,514 56,661
1,313 1,353
7,439 7,804

909 866
2,664 3,117
65.839 69.801

1980
Budget Current
Estimate Estimate

71.469

1981
Budget
Estimate

1979
Actual
Direct Positions

Space SCience..'......'..............'..........'....‘....... 321
Physicsand amy 94
Planetal’yexploratlon...n...............n.....u......... 89
Llfe SClenLeSouoon't"o.oobonn.too.ooo.ouoooot.ooc~oonna~o~ 138
Space and Terrestrial Aplctis 117
Spaceapplicationchoooooion0000000000'0o~bvvov'»ouctovocoo 109
Techno'ogyutilization...........-n-.u.-......u...n.... 8
Aeronautics and Space Fimkoy 807
Aeronautical research and ®mhy.. 642
Space research and technologysivssssassrssorsnsesssonssrons 16

SUthtal, direCt pOSitiOl’lS.....-o.............--......... 1,245

324 308
90 101
96 71

138 136

112 _116

107 108
5 8

801 816

658 651

143 165

1,237 1,240

w
o
w

(AN
= W o ©
~N O ©o
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

—421 —416 —418 —418
1,666 1,693 1,638 = 1,638

Permanent Positions
(Civil Service)

PHYSICS AND ASTRONQMY = s s s s s s s s s s s s s s s s ssnnsssssnsnsnnnssssssssssnnnsssssssnnnnnnssssnns 08

Ames concentrates its physics and astronomy activities in the field of infrared astronomy, taking the agency
lead in this discipline.

In 1981, the civil service personnel will provide support for the airborne astronomy program which includes
a C-141 aircraft--the Kuiper Airborne Observatory (¥a0)--as well as a Lear Jet aircraft. These aircraft are
operated by Ames as flying astronomical observatories with the bulk of the observing accomplished by various
University research teams. Ames supports these facilities with its in-house science competence and with its
in-house capability to operate research aircraft.

Infrared astronomy observation from space platforms avoids obscuration caused by the Earth"s atmosphere.
Ames has responsibility for instruments to accomplish these observations including development of the tele-
scope portion of the Infrared Astronomical Satellite (IRAS), definition of an advanced instrument for use
on Spacelab missions, and studies of instruments that may eventually be used as free flyers in space.

EI_ABHARLEX.ELQRAILQN_ NN EEEEEE NN EEE NN NN NN NN NN NN NN NSNS EEEEEEEEEEEEEEEEEESE &

These civil service personnel are required in 1981 to accomplish the ongoing programs in support of agency
goals in planetary exploration. This program consists of a continuing series of project management activities,
backed by the scientific expertise of principal investigators from Ames, other NASA Centers and the University
community. An in-house supporting research and technology program serves both to maintain the Center"s
scientific and technological expertise and to provide the stimulus and definition for new planetary missions.
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In 1981 the civil service personnel will continue to provide project management and scientific support for:
(D Pioneers 6-9, a series of spacecraft exploring the physics of the interplanetary medium and providing
ongoing data on the plasma in which the Earth is immersed; (2) Pioneers 10 and 11, two spacecraft that made
close approaches to the planet Jupiter to study both the planet itself and the interaction of the solar wind
with the planet®s strong magnetic Ffield (these spacecraft were then retargeted by being swung in the Jovian
gravity field to explore other regions of the solar system--Pioneer 11 made the first close reconnaissance
of Saturn in 1979, and Pioneer 10 has now crossed the orbit of Uranus on its way out of the solar system);

(3) Pioneer Venus, launched in 1978, with its orbiter now in place around Venus; and (4) the Galileo pro-
ject, approved in 1978, a natural outgrowth of the Pioneer Venus atmospheric probes. Ames has responsibility
for the Probe portion of this mission.

Ames researchers are playing key roles in all of these missions; Ames scientists are responsible, as
principal investigators, for measuring the characteristics of the solar wind in interplanetary space and
near Jupiter and Saturn; for measuring the atmospheric structure on Mars, Venus and Jupiter; for measuring
atmospheric radiation balance on Venus and Jupiter; for measuring cloud characteristics on Venus and
Jupiter; and for studying Mars for possible life-bearing soils and compounds. Ames researchers are also
responsible for synthesizing atmospheric models for these planets that can be used to explain their current
state and evolution and that can be applied in comparative studies to understand features of the Earth"s
weather and climate.

Ames principal investigators and their coworkers maintain an active program of laboratory and theoretical
studies to develop basic atmospheric modeling concepts, to obtain the necessary physical data on a molecular
scale to interpret the spacecraft observations, and to develop new and improved scientific measurements and
instrument concepts for use on spacecraft. This program concentrates on planetary atmospheres, and has been
particularly active in combining radiative transfer concepts with aerosol physics to obtain comprehensive
planetary cloud and dust models.

Permanent Positions
(Civil Service)

LIFE SCIENCES ... vtveecscoceososvoocasescascessas e teettseeeerttsecenancesetetacsnsannas 136

In 1981, the civil service personnel will continue to be involved iIn research, hardware development, and
program management related to meeting program milestones in the areas of understanding the effects of space
flight on humans and other life forms; managing nonhuman biological experiments in space; developing advanced
life support concepts and systems; and understanding the origin, evolution, and distribution of life and l1ife-
related chemicals on Earth and elsewhere in the universe. Examples of specific 1981 activities follows:
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Space Fflight simulation studies will continue, with testing of 55- to 65-year old females, and other individ-
uals with borderline of mild hypertension in the program, to understand and develop countermeasures for the
physiological stresses of Shuttle flight. Ames investigatorswill be involved in the development phase of
both animal and human experiments for the first dedicated life sciences Spacelab. Research will be underway
to determine whether learned autonomic control (biofeedback training) to suppress the symptoms of motion Or
space sickness is still effective during the performance of a complex cognitive or motor task.

Launch of the first life sciences experiment to fly on the Shuttle will occur on a Shuttle orbital flight
test mission. The first flight unit of the Research Animal Holding Facility, configured to hold mice and
rats, will be delivered in late FY 1981 for checkout and test at Ames prior to its Flight on Spacelab 111.
Hardware for US. experiments will be delivered to the Soviet Union for the Joint US/USSR Cosmos biological
satellite flight in calendar year 1981.

Studies will be under way using closed chambers for investigations of controlled ecology life support
systems for space flight.

Research in the origin and distribution of life and life-related molecules will be highlighted by
analyses of biochemical pathways in living systems and of chemical abundances in Precambrian deposits by

the use of an ultrasensitive stable isotope measuring system, and studies of the interactions of known poly-
peptides and deoxyribonucleic acid (DNA) segments.

Permanent Positions
(Civil Service)

SPACE APPLICATIONS + 4 v v v v v s v b s oo ue s s ss sas s st ans st us s s asa s nssasssnssrinessss nnnn 109

A highly diversified group of scientifically capable people is required to support programs in Earth
Observations including space, atmospheric, and stratospheric programs; to provide skilled personnsl and
specialized airborne platforms in support of the Agency®"s applications satellite programs; to provide
skilled personnel to interpret and process both spaceborne and airborne remotely sensed data; to provide
knowledgeable personnel to interact with and disseminate data and associated processing techniques to the
user community.

The Ames stratosphere research program is an integrated activity that blends the expertise of the Center
and University scientists both in the development of computer models for the upper atmosphere and in the
measurement of stratospheric constituents and properties from aircraft platforms. Computer modeling OF the
stratosphere is being performed at Ames to understand the unperturbed stratosphere and to predict the effects
on the stratosphere of various pollutants, such as aircraft emissions and fluorocarbons, and of natural events
such as the solar cycle and solar storms. A similar program is under way for climate focussing on the climatic
effects of aerosols in the Earth"s atmosphere through models of aerosols and their radiative effects and
measurements of ,aerosol properties from Ames aircraft. 6
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Further, the Center®"s Space Applications role is fulfilled by: (@) conducting an active and continuing
broad program of applied research and development to enhance the use of remote and in situ sensing tech-
nology for Earth resources applications and to transfer the ability to use this technology to a variety
of Federal, State, regional, and local agencies; (2) working with these agencies to plan, initiate, and
develop feasible and economical Earth resources sensing projects tailored to their specific needs; and
(3) defining, developing, and evaluating potential satellite sensors, data acquisition and processing
techniques, and associated communications technology. The Center controls a variety of operational
aircraft, some of which serve as national and international tfacilities Tor research in astronomy, geo-
physics, meteorology, and Earth resources; others acquire data for remote sensing projects and provide
a mechanism for integration of spaceborne, airborne, and ground-based data acquisition and processing
systems.

In addition, this diversified scientific group: (@) provides management support to the Office of Space
and Terrestrial Applications for the airborne instrumentation research program at.Ames and other NASA
Centers; and (2) provides a mechanism for implementation of applications transfer activities through the
Western Regional Remote Sensing Applications Center.

Permanent Positions
(Civil Service)

TECHNOLOGY UTHLEZATION. - o oo e e ee i ceeccemm e emmmemee aamsssssssssnass 8

The Technology Utilization program at Ames is a community undertaking involving the part-time efforts of
scientists and engineers in many disciplines and in many Center organizations working under the leadership
and coordination of a small full-time Technology Utilization Office staff to move knowledge developed from
the NASA programs to industry for effective use in the market place.

AERONAUTICAL RESEARCHANDM .............. EEEE N R E NN NN RN NN NN EEEE NN EEEEEEEEEEEN 655

In 1981, the content of the Ames program in aeronautics is characterized in terms of three elements:
Generic Research and Technology, Vehicle Specific Technology (Short-Haul, Rotorcraft) and aeronautical
support to other agencies and to industry. These three elements form a coherent and interdependent pro-
gram to meet the vVertical/Short Take-OFF and Landing (V/STOL) and rotorcraft milestones of improved
aerodynamic and operational performance, improved terminal area safety and efficiency, and reduced noise
and vibrations.

Generic Research and Technolopy:

The Generic Research and Technology program at Ames has its principal focus in the areas of computational
aerodynamics, experimental methods, avionics, and safety. The program is concentrated in the disciplines of
aerodynamics and aeroelasticity, flight dynamics, guidance and control, and human factors. The program
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provides the fundamental disciplinary advances, both theoretical and experimental, that extends the state of
the art. Substantial progress is anticipated in our ability to compute the theoretical behavior of 2sro-
dynamic and propulsive flows and to measure experimental aircraft configuration parameters. In 1981
research programs in flight dynamics will define the important interrelationships between vehicle dynamics,
stability and control, and handling qualities in the regime of hover, and in transition from vertical to
horizontal flight for advanced V/STOL aircraft and rotorcraft. In guidance and control, the use of optimal
control theory in conjunction with dynamic modeling of aircraft and ground-based guidance aids will provide
new insight into the definition of air traffic control algorithms, particularly for the terminal area.

In 1981, highlights in the human factors program will include: completion of the development of a baseline
generic display of air traffic information for use in an aircraft cockpit; development of helicopter display
and control integration to reduce pilot workload; study of advanced flight display formats for improving
information presentation to aircrews; and completion of the operation of the NASA/FAA Aviation Safety Re-
porting System as specified by the implementing Memorandum of Agreement.

Vehicle Specific Technology Short-Haul:

The Vehicle Specific Technology at Ames is focused on short-haul aircraft, both civil and military; Rotor-
craft, V/STOL and Short-Range Conventional Take-Off and Landing (CTOL) aircraft. These aircraft have unique
characteristics including: a dependence on propulsive life (in addition to aerodynamic lift); greater
capability for versatile operations in the terminal area; and a greater degree of integration of man and
machine. The vehicle technology emphasis at Ames relates to and depends on the basic capabilities and the
aeronautical research disciplines described previously. In 1981, the research program will.include small-
scale and large-scale wind tunnel testing and ground based simulation, and will culminate in flight research
utilizing both rotorcraft and powered-lift research aircraft. This class of aircraft is dependent on high
lift technology and low cost guidance and control systems, both of which are part of the ongoing program at
ARC. The program includes wind tunnel and simulation investigations to achieve a significantly improved
short-haul transport aircraft concept and compatible low cost avionics.

Other Agency and Industry Support:

The Ames Research Center has traditionally received requests from other agencies and from the industry
for test support of their aircraft and systems development programs. The Navy and NASA have agreed to a
comprehensive technical support program for the Navy V/STOL aircraft technology development. The Army
Research and Technology Laboratories of the U.S. Army Aviation Research and Development Command (AURADCOM)
is located at Ames. The Aeromechanics Laboratory, the primary investigator of Army rotorcraft flight
dynamics and controls, is also located at Ames, working both on independent R&D projects and with a staff
integrated into the NASA organization on projects of joint interest. Extensive use is made of Anes asro-
nautical research facilities in these efforts. There are also a large number of joint programs with the
Alr Force Systems Command and the Navy Systems Command. Examples of these joint programs are: The Air
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Force; Advanced Fighter Technology Integration, Advanced Flight Control Systems, Laser Velocimeter Vortex
Flow Measurements, Aero-Optics Program and the A-10 Testing; The Navy; Aerodynamic Test Support of the AV-8B
Harrier, V/STOL Fighter Studies and Wing Design Optimization Studies.

Permanent Positions
(Civil Service)

SPACE RESEARCH AND TECHNOLOGY . sasssssussanssssnnnnsnssnnnnnnsnsnnnnnnnnnnnnnnnnnnnnnns 165

In 1981, the number of civil service personnel requested will provide a Space Research and Technology Pro-
gram which encompasses both basic research and project support. The basic research focuses on entry tech-
nology and materials research. The project work supports Space Shuttle, Galileo, Infrared Astronomical
Satellite (IRAS) and the Orbiter Experiment program (CEX).

In 1981, the entry technology research will provide the aerothermodynamic data required for the design,
development, and verification of planetary entry vehicles, and for computational fluid dynamic codes to
predict space vehicle flow fields and performance. Work is proceeding to apply laser physics and laser
techniques to the development of flow diagnostic tools to remotely probe gas dynamic flows in order to
define and verify turbulence models. Research efforts in the materials area will provide thermal pro-
tection systems concepts and materials for heat shields to protect earth and planetary entry vehicles
(probes), develop computational chemistry codes to calculate basic properties of matter and expand the
understanding of surface-environment interactions (corrosion). Research is also being conducted in the
advanced electronics and materials area to determine atomic structure and properties of absorbed surface
layers and to advance the state of the art of computing wave functions for molecules and atomic clusters.

In 1981, the Shuttle project will be supported with ground-based facilities to study a variety of aero-
dynamic and thermodynamic problems. The Galileo project will be supported with heat shield design and
performance data, heat shield shape change effects on aerodynamics, and subsonic probe stability. In
the area of orbiting astronomical instruments, work will continue to develop infrared detectors, to
define systems for precision pointing and control of telescopes and to advance the technology required
to cool the detectors to below 10 degrees Kelvin for support of the IRAS project. Ames Research Center
is supporting two Space Shuttle Orbiter experiments. The first is an OEX experiment for Infrared Imaging
of Shuttle (IRIS) to obtain measurements of surface temperatures of the lower and side surfaces of the
orbiter by remote imagery from the C-141 Kuiper Airborne Observatory (KA0). The second is to conduct
OEX thermal protection experiments to study advanced materials and to evaluate possible cost and weight
reductions for the thermal protection system for Shuttle and Advanced Space Transportation Systems,
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Permanent Positions
(Civil Service)

CENTER MANAGEMENT AND OPERATIONS SUPPORT ....uttiiiiiieiiieiiiiiiiiiiiiii s 418

Center Management and Operations Support is defined as that support or services being provided to all Ames
Research Center organizations which cannot be directly identified to a benefiting program or project. The
civil service personnel involved are:

Director and Staff

The Center director, deputy director and the immediate staff, =.3., legal, patent counsel, equal opportu-
nity, planning and analysis, public affairs, energy management and safety.

Management Support

Includes a wide range of activity categorized as management support for programs and functional organi-
zations for the entire Center. Specific functions include resource and budget management, program control,

contracting and procurement, personnel management, property management, financial management, and management
information and analysis.

Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and
equipment, and to provide the normal housekeeping services and logistics support for the personnel who
manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Administrative data processing and computer support
Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees
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RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I+ PERSONNEL AND RELATED COSTS reressssssssasssssrasnnssraras 51,456 53,512

Summary of Fund Requirements

A. Compensation and Benefits

1. Compensation

a. Permanent pOSItIONS sessssssssssnnssnnssnnnnnnnnns 45.320 47.175 49.588 49_883

b. Other than full time permanent posSItiONS .:esasass 725 800 1 146 1.240

Cc. Reimbursable detaileeS.uieurvsnrsnsnnsnnnnsnnnss 28 168 168 168

d. Overtime and other compensation:.csessssssssasnsns 563 461 515 515
Subtotal . Compensation.usssssasasssssnsnsnnnnns 46. 636 48.604 51.417 51. 806

2. BeNefitSusussssnnssnnnssnnnssnnnsnnnnsnnnnnnnnnnnnnns 4.419 4.630 4.832 4.895
Subtotal. Compensation and BenefitS.uuesssasssnnnns 51.055 53.234 56. 249 56. 701

B. Supporting Costs

1. Transfer of personnel cicssssssssansasansnssnnnnnnnnns 120 85 85 85
2. Personnel traiNiNg.essssssssssassssnsasnnnsnnnannnnns 281 195 327 327
Subtotal. Supporting COStSssssssssssssssssnnsnnnnns 401 280 412 412

Total. Personnel and Related COStS.ussnsnnsnsnnnnnnus 51,456 23,014 26,661 27,113
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Explanation of Fund Requirements

1980 1981
1979 Budget Current ‘Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and BenefitS cuuusssssnnnnanssnnnnnnnnnnnnnns 51,055 . 53,234 56,249 56,701
1- @ E! gtion---- L BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN BN BN I | 46,636 48=m 51,417 51,806
a. Permanent pOSITIONS cessssssssnssnnssnnnnnnsnnnnns 45,320 47,175 49,588 49,883

The funds will support 1,658 permanent positions in 1980 and 1981. The increase from the 1980 budget
estimate to the 1980 current estimate is due primarily to the October 1979 pay increase.

Basis of Cost for Permanent Positions

In 1981, the cost of psrmanant positions will be $49,883,000. The increase from 1980 results from
the following:

Cost of permanent positions in 1980,.........., e 49,588
Cost INcreases 1IN 1981, ., ..., .. sonnsansnnasnasnnnnnsnnsnnsnnannnnnnnnnnnnnns +1,062
Within grade and career advances:
Full year effect of 1980 aCliONS..ccccceccceccecccccce sanssssass +440
Partial year effect of 1981 actiOS..ccccmcemocee i icaccane - +310
Full year effect of 1980 pay inccease2s.,,..» sessssssssssasassssnnns +112
Cost decreases N 1981, .. it vuvr v earasssiss Ve e -767
Turnover savings and abolished pOS|t|ons
Full year effect of 1980 aCtionS.........  sesssssssssssssnnnnnss -328
Partial year effect of 1981 actiaS....ceeemmcciaccieanann.. -274
One less paid day 0N 1981, .., cevesnnncnssnnnnnssnnnnnsnnnnnnnnns -165
Cost of permanent posSitions IN 1981... susssssssnssssnsnssnsnsnnnnss 49,883

RPM 7-12




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full time permanent positions

I« 0 = 725 800 1,146 1,240
2. WOrkyearS.ssssssssssssssssssssnnnsnnnnsnnnnns 81 93 112 116

The 1981 plan includes 116 workyears which will support the following programs:

Distribution of Other than Full Time Permanent Workyears

Program Workyears
Cooperative trainirg ----- S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN N R NN N NN NN NN 32
Summer employMENTt s assssssnssassssasnsnanssasnssasnsnnsnsnnnnnnnnnnnnnnns 18
OpPPOrtUNItY PIOOrATB. e ccecccecccecccecace sassssssssssssssssssssssssssnnns 34
Other temporary employment..cessssssassssssassnssnannssnsannnsnnnnnnnnnnnns 32

0 = 116

The increase from the 1980 budget estimate to the 1980 current estimate is due to a buildup in
two feeder programs: (1) the non-baccalaureate cooperative training program and (2) the NASA Graduate
Intern program, the continuation of the part-time permanent program, and the institution of the White House

Research Apprenticeships program.

The 1981 estimate reflects a continuation of the 1980 level allowing for the required pro-
motion of the Graduate Interns at the end of their Ffirst year and a scheduled buildup in the Research
Apprenticeships program.

Cc. Reimbursable deailess. .o ooo oo 28 168 168 168

The military personnel detailed to the Ames Research Center on a reimbursable basis are in-
dividuals experienced in aeronautics, rotorcraft technology and related fields.
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The increase in 1980 is due to full-year payment of 5 detailees phased in during late 1979
and early 1980 to support the rotorcraft program. The 1981 estimate provides for continuation of the same
level of effort.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

d. Overtime and other compensation.ssssssssssassnnsns 563 461 515 515

Overtime and night differential are used primarily for off-shift operation of major facilities
such as the Unitary Plan Wind Tunnel System, the 40- by 80-Foot Subsonic Wind Tunnel, and the 6- by 6-Foot
Supersonic Wind Tunnel. The increase from the 1980 budget estimate is due to additional support of 40- by
80-Foot Subsonic Wind Tunnel modification project, the cost of the October 1979 pay increase. Overtime will
remain level in 1981.

2. BenefitS.. ..ccuuuuuuncuuunnsncenunnneenunn e nannn 4.419 4,630 4,832 4,895

Following are the amounts of contribution by category:

Civil Service Retirement FUND susesnsannssnnannnnnns 3,188 3,291 3,539 3,560
Employee life imurance................. yommmm—an 133 190 150 159
Employee health InsUranCe............  cieesssssnsanns 865 915 877 830
Workman®s compensatioN..ssssssssssssssssssnssnsnnns 216 216 246 276
[ (O N e rErEssErsrE s ErErEEsaaEaEn s 17 18 20 20

Lo = 4,419 4.630 4,832 4,895

The increase from the 1980 budget estimate to the 1980 current estimate is due to pay Increases.
Workmen's compensation estimates reflect the Department of Labor billings for 1980 and 1981.

The increase in 1981 over 1980 is related to the increase in personnel compensation.
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1980 1981

1979 Budget* Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
B. SUDDOI"[inq COStLSeesessscneccnssnssscssscscccnsssscsonsscsacs 4071 280 __‘lﬁ 412
1. Transfer of personnel..........oiinennens 120 85 85 85

The decrease from the 1979 actual to the current estimates for 1980 and 1981 are due to completion
of the personnel transfers related to the rotorcraft project.

2. Personnel training.......c.ccocooevevevveennnnnn. 281 195 327 327

The increase from the 1980 budget estimate to the 1980 current estimate is due to the tuition costs
associated with the buildup of the NASA Graduate Intern program (initiated late in 1979) and costs associated
with Civil Service Reform Act implementation training.

II. TRAVEL.......'..Q...l.....'...........IOI.'........O....O' L’zﬂ 1.31L @ ﬂ

Summary of Fund Requirements

A Program Traveleecceeccessoesesceccessssssssossasccsanssscsssse 807 927 967 1,031
B. Scientific and Technical Development Travel............... 187 145 145 155
Management and Operations Travel...... _ 291 _ 241 241 __ 260
Total, Traveleecscescescscosesssossossssssasccncssassscans 1a285 1313 1353 1446

Explanation of Fund Reguirements

A wcoooooo.ooooooooo-oo.oo.-.oo-ooo.ooooo-..o-o 807 927 967 J_,_QSJ_

Program travel is required for the accomplishment of the Center's mission and is the largest part of
the Ames travel budget, accounting for 71 percent of travel costs for 1981. Travel for program purposes
is required for the continuing efforts in space research, aircraft technology, flight simulation, fluid
mechanics, airborne research and applications, and space life sciences.
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The increase in the 1980 current estimate is required for support of the Infrared Astronomy Satellite,
Galileo, Western Regional Applications program, increased C-141 flights and monitoring of various con-
tractor”s performance in the construction of the 30- by 120-Foot Wind Tunnel Test section. Increase in
program travel in 1981 is needed for: the scheduled flight testing of the Tilt Rotor and the Quiet Short-
Haul Research Aircraft (QSRR); the management, coordination and integration of 45 experiments in the Life
Science Flight Experiments program scheduled for Spacelab 3 and 4 (which involves trips, to several in-
stitutions domestically, in Europe, and Australia); the Ames participation in the Russian Cosmos project
and Bed Rest experiment which will require trips to Moscow and Budapest.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Scientific and Technical Development Tra#l.......... - 187 145 145 155

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community. This participation allows them to benefit
from exposure to technological advances outside ARC, as well as to present both accomplishments and pro-
blems to their associates. Many of the meetings are made up of working panels convened to solve certain
problems for the benefit of the Government. The level of travel in 1981 is expected to increase to provide
for the presentation of additional aeronautical, life sciences and space and astronautical papers to the
scientific community.

C. Management and Operations Trael......ccocemeemnnnne. 291 241 241 260

Management and operations travel provides for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management and procurement activities,
and travel of the Center®s top management to NASA Headquarters, other NASA Centers, contractor plants,
and local transportation. The increase in 1981 allows only for the escalation of the General Services
Administration (GSA) rental rates for passenger vehicles and the escalation of fuel costs for passenger
vehicles.
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1280 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

7,804 8,736

ITI, EACHLITIES SRAGS oo ssssssssssssss 6,185 1,439

Ames Research Center is located on 421 acres of ground in a complex of facilities made up of laboratory
and office type buildings as well as research wind tunnels.

This complex encompasses 2,101,754 gross square feet of building space including 10 major buildings.
Also included are 11 major technical facilities. This physical plant supports an average daily population
of 2,500 to 2,900 personnel. Many of the facilities are utilized on schedules involving more than one

shift and frequently during off-peak hours.

Summary of Fund Requirements

Rentalof Real AGEE e e 3 L === —_—

B. Maintenance and Related Services
1. Facilities.....oiiii 327 129 134 135
2. EQUIPMENTt.essssssssssssnnnssnannnnnssnnnnnnnnnnnnnnnns 67 __ 63 _ 67 ___68
SUDTOtAl s suevnssnrnssnsnssnsnnsnsnnsnssnsnsnnsnnnns 394. 192 201 203
C. Custodial ServiCeS.... sesssssssssssssssssssnssssssnsnnnns 1,703 1,640 1.702 1,841
D. Utilities Services .......... e e PR 4,085 5,607 5,901 6,692
Total, Facilities SHVIGS....oo.cceeemmmeeeeemcenns 6,185 1,439 1,804 8,736

Explanation of Fund Requirements

A. Renta.l Of Real Proper-tyllllllllllllllllllllllllllllllllll 3 - -=-
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Maintenance and Related SAVIGSS. ..o ococeoooaanee. 394 192 201 203
l- [:milit-B -------------------------- " B E E EEEEEEEEEEESR 327 129 134 135
2 . Equ i pment EEEEEEEEEEEEEEEEEEEEEEEEE NN ENENEEENNEENEEEENEEENEENGEGR 67 63 67 %

Maintenance and repair includes the maintenance of grounds and emergency repairs of heating, ventilating,
lighting equipment of institutional buildings and offices, The maintenance of grounds include general land-
scape maintenance of approximately 30 acres of improved planted areas and includes pest control of these areas;
maintenance of approximately 45 acres of unimproved areas such as substations, aircraft taxiways, drainage
ditch, large fields and along roadways within these areas; and vacuum sweeping approximately 42 acres
of streets, parking lots, aircraft ramp, taxiway and V/STOL areas. The 1979 amount includes one-time items
such as repair of break In the main water system and resurfacing damaged roads. The estimates for 1980 and
1981 reflect a return to the normal level of effort.

C. CUStOdial SerViCeSllllllllllllllllllllllllllllllllllllllll l.?(B l,640 11702 11841

This activity involves primarily 65 workyears of support contract effort to provide janitorial and
security services, fire protection provided by the U.S. Navy, and other miscellaneous custodial services and
supplies. The increase from the 1980 budget estimate to the 1980 current estimate is due to labor rate in-
creases on the security contract. The 1981 increase will provide for the full year effect of previously
negotiated contractor wage rates at the same level of effort projected in 1980.

1. Janitorial services (36 workyears Of effOort) ssssssssssssssssssnnnnnnnsnnnnnnnnnnnnnnnns 597
Janitorial and building cleaning services are associated with approximately 1.6 million square
feet of various types of space located in 75 buildings. Services are also provided €or 50 trailers being
utilized to provide temporary office and shop space.

2. Fire proteCtion SHVKES.....cooceocccccceeccccceommccceemmmmceemmmmneeemmmmnnes 381

Fire protection services are provided by the U.S. Naval Air Station, Moffett Field,
California. The 1981 estimate is based on the most recent actual cost experience.

3, Security SerViCES (29 workyears Of Eﬂ—U't) ........... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN 662
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Included are security services for buildings and property including aircraft and computer facilities.
Included also is the provision of '"round-the-clock! staffing of the emergency duty office which monitors fire
security, and safety alarms and coordinates fire, security, and safety areas in emergency situations.

1980
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

4. Other m|vics . 201

Pest control services,;on an as needed basis, are funded in this activity. Also included are refuse
collection, laundry and custodial supplies.

D. Utilities SIS oo eee e 4,085 5,607. 5,901 6,692

The major ulility service is electricity with lesser requirements for natural gas, fuel, oil, water and
sewage services.

1. Electricity (242,000 m{/HIS.) sassssnnnnnssssssnssnnnnnnnsssssnnnnnnnnnnssnnnnnnnnnnnnnns 5,614
2. Natural gas (214,000 K CU. TL.) seeuunssusnssannnnnnnnnasnsnnnnnnnnnnnnsnnnnnnnnnnnnnnnns 856
3. Fuel oil (200,000 galS.) seusssassasnsanssansnnnsasnnansnnnnassnnnsnnnsnnnnnnnnnnnnnnnnns 102
4. Water and map 120

Utilities include electric power, natural gas, water and sewage services. Electricity is provided by the
U.S. Bureau of Reclamation (USBR) and Pacific Gas and Electric Company (P.G. &E.); natural gas is provided
by P.G. &., water by the US. Naval Air Station, Moffett Field, and sewage service by the City of Mountain
View.

Approximately 80 percent of electric power cost is consumed in the operation of high power demand re-
search facilities such as the Unitary Plan Wind Tunnel System, the 40- by 80-Foot Wind Tunnel, the 3.5-Foot
Hypersonic Tunnel, the 14-Foot Transonic Wind Tunnel and in the operation of simulators and smaller wind
tunnels, and other research facilities. Approximately 55 percent of natural gas is used in research
facilities; the other part is used for heating and ventilation of institutional buildings.

The estimated energy usage and funding levels requested for the 1980 current estimate and 1981 estimate

are based on the latest requirements for wind tunnel testings scheduled for the two fiscal years. The re-
quirements for energy are based on a total of eight shifts a day operation of the high speed wind tunnels.
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The difference between the 1980 budget estimate and the 1980 current estimate is primarily in consumption
of electricity. The 1980 budget cost estimate was based on electric energy usage of 215 million kilowatt
hours (M xwH), The 1980 current estimate is based on usage of 252 M KWH to support the level of wind tunnel
testing and operations (eight shifts) required in 1980.

The 1981 estimated energy usage of 242 M kwH for an eight shift operation reflects the effect of energy
conservation initiatives instituted during 1979 and 1980.

The energy cost estimates in 1980 and 1981 allow for already announced utility rate increases (the USBR
in the Federal Register supplemented by local announcements, and PG & in its Application Nos. 58545 and
58546 with the California Public Utilities Comission).

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)
IV. TECHNICAL SERVICES.eseseesssscsceccscscsosscosscccssssssee _ 844 909 __866 924
Summary of Fund Reguirements
A. Automatic Data Processing
OperationSessescscessessesscesescssscssscsvssscccssccscnssccns 480 478 516 555
B Scientific and Technical Information
Education and Hei 253 257 241 259
C Shop Support and @& 111 174 109 110
Total, Technical 8 _ 844 _ 9 _ 866 924
Explanation of Fund Requirements
A Automatic Data Processingeseccesscscscscosscscccccccsssccces _ 480 478 516 555

This category reflects the central ADP facility operating costs which are incurred by administrative
organizations.- These costs are incurred through a system whereby user organizations are charged for actual
usage of the ADP central facility"s equipment and services.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1 Operations (8 workyears of effat)....... Eam e 480 478 516 555

This function includes ADP computer operations and programming that are charged to administrative
organizations through the Center®s charge-back systems. The charges include the organizations® proportionate
share of support service contracts. The increase from 1980 budget estimate to 1980 current estimate is due to
a net increase of four workyears of contract support services from a total of 14 in 1980 budget estimate,
and an increase in the cost of computer printing paper. The increase in 1980 current estimate over 1979
actual, and 1981 estimate over 1980 current estimate, is due primarily to negotiated support contract wage
increases.

B. Scientific and Technical Infomatian......ccooceoeeee... 253 257 241 259
1. Education and Information (11 workyears of effort) ... 253 257 241 259

Included in this category is a support service contract to perform public information services (=.g.,
tour guide), media development (e.g., public exhibits, etc.) and educational programs.

The decrease in the 1980 current estimate from 1979 actual and from 1980 budget estimate, reflects
the reduction of the Public Affairs Office (PAD) activity related to the Pionzzr/Saturn encounter which was
accomplished in September 1979. The increase in 1981 is due primarily to negotiated support contract wage
increases.

C. Shop Support and SIVKES....oeeeccemmccemmceemceeeeees 111 174 109 110

This category includes administrative shop, photo and graphics services. Approximately 61 percent of
this function cost is to support the public affairs activity. Subsequently, the decrease in 1980 current
estimate from 1979 actual and 1980 budget estimate also reflects the reduction of the Pa0 activity related
to the Plone=r/Saturn encounter. The increase in 1981 reflects a modest escalation in unit cost.
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1980 1981
1979 Budget Current Budget
Actual  Estimate  Estimate  Estimate
(Thousands of Dol lars)

V. MANAGmENT AND OPERATIONS..........'.......'....Q.....l.... 2!942 2664 3117 3.250

Summary of Fund Requirements

A Administrative CommunicationSececesessseoesessccssssssccocens 841 835 907 916
B Printing axiiR® 109 102 90 92
C  TransportatiOfNececsessscccssccsscssascscscssssoscssssnscars 165 38 177 194
D, Installation Common @& 1.827 1,689 1,943 2,048

Total, Management andsdd 2,942 2.664 3,117 3.250

Explanation of Fund Requirements

A. Administrative CommunicatiOnSesscsccescevsesessscscscscsvssnsce 841 835 907 916

Communication services are provided by the General Services Administration (Gsa) for the Federal Tele-
communications Service (FTS) and the Pacific Telephone and Telegraph Company for local service. Other
communications consists of teletype equipment and services provided by Western Union. The increase in the
1980 current estimate is due to increases in rates. The increase in 1981 reflects increases in rates
partially offset by a reduction in requirements.

:L LOC&' telephone SEYViCESeaesssseccscscscsccsncsesocsonssssorscsoosnscscscsssssosssnccssssscs 461

The major part of this covers 1,470 Centrex lines and 2,258 telephone instruments which serves about
3,400 1individuals on-site at ARC, including on-site contractors and tenants from other Government agencies.

2. Long distance telephone SErViCECasecessocssccssscescsossstoencssorsssscsccssssscssssossssssnce 434

This service is primarily (98 percent) FTS services; the balance (2 percent) is commercial long
distance, message unit charges and leased line service charges.

3. Other communications SErViCESessssssssseesscsssssssessessssssesssnssssssssssssosssssssss 21

Includes Western Union Telegraphic Services and leased equipment.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B- Printing and ReQroduCtio AN EEEEEEEEEEEEEEEEEEEEEEEEEEEESR 109 102 90 92

The estimates for administrative printing includes the Printing and Reproduction Facility operating costs
incurred by administrative organizations and includes supplies, materials, equipment acquisition and outside
procurements. The reduction in the 1980 current estimate from the 1980 budget estimate is due to a reduction
in requirements. The 1981 estimate is essentially level with 1980.

C. Transportation....... RN N R EEEEEEEEEEEEEEEEEEEEEEEEEEEEE® 165 38 177 194

The estimates include the motor pool operation cost including GSA truck rentals, freight costs, Govern-
ment bills of ladings, air freights and other general shipments. The increase in 1980 from the budget esti-
mate to the 1980 current estimate reflects full funding of the support contracttor motor pool operationsof four
workyears. The increase in 1981 provides for higher GSA rental rates and negotiated support contract wage
increases.

D. Installation Common SAVIES. .o oo 1,827 1,689 1,943 2,048

These services include the Center Management and Staff function, medical services operation, and the
Instal lation Support Services activities. The increase from 1980 budget estimate to 1980 current estimate
is due to the addition of two support contract service workyears in the installation support services
function, and an increase in the workyear wage rate (for the same support service contract) negotiated
by the Small Business Administration (SBA) in 1979 which was not accounted for in the 1980 budget estimate.
The two additional workyears are based upon greater volume of stores supply warehousing and pickup and
delivery activities experienced since the occupancy of the new warehouse facility in 1979. The increase
in 1980 current estimate over 1979 actual, and the 1981 estimate over 1980 current estimate allows for
a modest escalation of unit costs.

1. Center management and staff........................ CEsEEssEEsEEsEEEsEEsEEEsEEEEEEsEEEEEs 346

Includes the general management of the Center as an installation and includes such activities as the
Directorate offices, general and patent legal services, personnel, procurement, and financial management
services. Significant cost items include the various Equal Employment Opportunity (EEO) programs, the
Intergovernmental Personnel Act (IPA) programs, various management studies, and management information
systems development.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Medical saIVICSS. e ceeieceieaaaae N e e e e e R R R R R R R R R R R R R R R R R R R R E R R R R R R e e e 292

Medical services include the staffing of the Health Unit, laboratory service fees, clinic supplies,
and maintenance of clinic equipment.

3. Installation support services (33 workyears OF effort) sacesssnssssassnsanssnnansnsnnnnns 1,410
Instal lation support services consist predominantly of the support service contract for supply manage-
ment, mail, and pickup and delivery services. The balance of the functional costs consist of administrative

equipment acquisition, office supplies and materials, maintenance and repair and lease of office equipment,
and postage.
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FISCAL K A R 1981 ESTIMATES
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATES

HUGH L. DRYDEN FLIGHT RESEARCH CENTER

DESCRIPTION

The Hugh L. Dryden Flight Research Center (DFRC), Edwards, California, is 65 air miles northeast of Los
Angeles. The Center is located at the north end of Edwards Air Force Base on 521 acres of land under a
permit from the Air Force. The Air Force Base encompasses 300,722 acres. The Center is adjacent to Rogers
Dry Lake, a 55-square mile area with a complex of runways varying in length from five to eleven miles.

The physical plant consists of an office-laboratory building with adjoining shops, a flight maintenance
hangar, a flight loads research facility, and an integrated support facility. Special Shuttle support
facilities include the Orbiter hangar and the Orbiter mating-demating facility. Auxiliary buildings include
warehouses, an auxiliary power system building, an aircraft maintenance dock, and hangar. The aerodynamic
test range is operated with a site at Edwards, California. The total capital investment of the Dryden Flight

Research Center, including fixed assets in progress and contractor held facilities at various locations, as
of September 30, 1979, was $87,910,000.

CENTER ROLES AND MISSIONS

The primary mission of the Dryden Flight Research Center, established in 1947, is to conduct aeronautical
flight research in the areas of aerodynamics, structures, .control systems, propulsion systems, disciplinary
integration effects, safety, operations, and human-vehicle interactions in support of both military and
civil national needs. This includes planning, conducting, analyzing, and reporting of flight research for
the purposes of verification of predicted characteristics and the identification OF unanticipated problems
in actual flight. The principal and supporting roles of the Center are:

PRINCIPAL

—

Aeronautical Flight Research = conducting flight research using aircraft as test facilities; conducting
flight research programs of advanced aerospace vehicle concepts; and innovating concept revisions and
supporting systems that ultimately lead to fully operational mission applications.
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Flight Test Techniques = determining the suitability of the Remotely Piloted Research Vehicle (RPrRv) test
technique for flight research.

Flight Instrumentation Development = directing the cooperative efforts in development of new methods and
equipment for flight measurements.

Avionic and Flight Control = conducting flight test evaluation of new and innovative concepts in flight
control to validate design methods and verify system performance in the flight environment.

Low Speed Aircraft - establishing a flight data base for vertical/Short Take-off and Landing (V/STOL)

aircraft in flight dynamics and operating systems for utilization in the design and development of future
civil and military aircraft.

High Speed Aircraft - conducting flight research on advanced configurations and demonstrating the potential
for improved aircraft performance through the integration of aircraft systems.

Materials and Structures - conducting tests to increase the understanding of structural responses to aero-
dynamic heating, with particular emphasis on high temperature space or hypersonic vehicle structures.

Dryden also provides host Center functions for NASA flight activities which are managed by other Centers
but which require testing at the Edwards Air Force Base complex. This function includes all institutional
support and coordination as well as supervision of flight operations.

SUPPORTING

Shuttle Orbiter = providing landing and recovery capability during Orbital Flight Test (OFT) missions and
contingency recovery capability for subsequent operational flights.

Aerodynamic = supporting the development of the technology data base for Laminar Flow Control concepts
which could be utilized in future commercial aircraft.

Transport Aircraft = exploring as a cooperative effort, the development and validation of integrated
design methods which utilize active flight controls to enhance aircraft structural efficiency.

Advanced Propulsion = supporting flight research programs to establish a technology data base for
advanced turbopropeller systems to improve the energy efficiency of future aircraft.

Rotorcraft = supporting the envelope expansion and hazardous flight research testing of research rotorcraft.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

I. Personnel and Related G 14,179 14,270 15,176 15,142
II. Traveloo-oo-oolo..-ooco.-ooooo-ooo-.oonooo..o-ooo-o-ooc.o 339 415 394 400
:IJJ_- FaCilitieS ServiceSc.oo-oo.oco.o-ooooo.ooouoo--aoo.ot-ono 2’449 2,661 3,185 3,150
IV- TeChnical SErViCeSeesssescsesccosncssscscscccsncscccosscsscscnse 408 458 665 789

\/. Management and Operatiorls....-o.......-.............-.... 1,693 1,987 2.282 21200

Total, fund et 19,068 19,791 21,702 21.681

Distribution of Permanent Positions by Program

1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Direct Positions

Space Transportation s 27 19 40 30
Space shuttle...........-.................................. 27 19 40 30
mscienCe...........’.'.................................. ——1 *1 —1 _2
LifeSCienCESu"¢oooocator-o‘.ocouccootoouuoouvvooooocucono 1 1 1 2
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1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial Applications........c.c.ccceevrinenee. 1 1 1 1
Technology utilization............ccccooeviiiiieiiinens 1 1 1 1
Aeronautics and Space Technology.........ccccocoenneeenns 329 319 297 306
Aeronautical research and technology................. T 329 319 293 301
Space research and technology..........cccecoeuee.. R —— ~—- 4 5
Space Tracking and Data Systems..........cnn _29 30 _29 29
Tracking and data acquisition...........c.ccccveeennnnne, _29 30 _29 _29
Subtotal, direct poSitionSeseecesccccsscsossccssscscsssessscs 387 370 368 368
Center Management and Operations Support Positions........... _93 91 93 93
Total, permanent positions........... e 480 461 461 461

PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

SPACE SHUTTLE.Q.-.-.-....-....'-..III.'II....'.I.'.'l..."II.I.l..l'..l.'............. 30

In 1981, Dryden Flight Research Center (DFRC) will support the Shuttle Orbital Flight Test (OFT) missions
and other Shuttle activities. Current planning is for Edwards Air Force Base to he the primary landing site
for the first four missions and the secondary landing site for subsequent missions. After landing, the
Shuttle Orbiter will be returned to Kennedy Space Center by shuttle carrier aircraft. Dryden will provide
operational and institutional support for the Space Shuttle landing activities at Edwards. In addition,
Dryden will provide aircraft to test the Microwave Scanning Beam Landing System (MSBLS), provide Orbiter
Convoy operations support, and maintain the Shuttle/Carrier Aircraft facility.
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Permanent Positions
(Civil Service)

LIFE SCIENCESOOQOO0..-0..........'.00.00.0.....'....l!loob..l..‘..l.o.o.ao.n..l...l... 2

In 1981, it is planned to develop and evaluate cost effective, reliable human-machine control systems for
use in remote manipulation such as manual landing of Shuttle type vehicles. Flight studies of remotely
piloted high performance vehicles will be performed to determine information requirements and procedures
necessary for descent, approach, flare, touchdown, and rollout without direct external vision. Television

sensors and displays with inside-out references will be evaluated to define optimum human-machine design
characteristics.

TECHNOLOGY UTILIZATION.oo..-oo.o-oooooooo.o...-t.o....-o-c.o-ocoo.-....0.00...00.00-..

1

In 1981, one civil servant is required to continue studies of various means to improve the aerodynamic

efficiency of ground vehicles. Various add-on devices, which potentially could be manufactured by small
businesses, will be evaluated.

AERONAUTICAL RESEARCH AND TECHNOLOGY..o.o.-u.oo.oo.ua.....--..o.looc..oool...ouo.o.... 301

The aeronautical program includes continuing work in research and technology base areas and conducting
specific systems technology flight research programs involving fluid physics, propulsion, structures,
avionics and controls, human factors and multidisciplinary research and Conventional Take-Off and Landing
(CTOL), rotorcraft, Vertical/Short Take-Off and Landing (Vv/STOL), and high performance type aircraft. The
majority of the programs are joint or cooperative efforts with the military, other NASA Centers or
Government agencies where the unique flight research facilities and capabilities at Dryden provide an
important part in the development or demonstration of technology areas of interest.

In 1981, the objective of the activities under the research and technology base program is to provide
continuing research and development efforts in all technical discipline areas so that improved understanding
can be applied to problems associated with aircraft in all flight regimes. Flight research in the Research
and Technology (R&T) base program in 1981 includes flight demonstration of an active flutter suppression
system on a highly elastic supercritical wing on a Firebee II vehicle; flight testing“of a low cost AD-1
vehicle to evaluate fundamental aspects of controlling an oblique wing aircraft; and flight tests of digital
fly-by-wire experiments to support development of advanced avionics technology. Effort will also continue

toward the development of new or improved flight test techniques and flight test instrumentation to increase
NASA"s capability to conduct flight research.
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The Systems Technology program in 1981 will include joint ArRC/DFRC flight tests to complete the envelope
expansion for the Tilt Rotor Research Aircraft; participation in the joint NASA/USAF AFTI/F-111 program for
research and development of a Mission Adaptive Wing to obtain in-flight smooth contour changes to the wing
aerodynamic shape to achieve improved aerodynamic efficiency; using a digital flight control system for con-
ventional and nonconventional control without degrading overall performance; continued joint NASA/Navy F=14/
Stores High Alpha flying qualities program to define safe operating envelope and means for avoiding de«
parture/spins; continued Flight evaluation of the advanced technologies incorporated in the Highly Maneu-
verable Aircraft Technology (HiMAT) ailrcraft; Aircraft Energy Efficiency (ACEE) programs including flight
evaluation of an active control system that will provide gust alleviation, maneuver load control and flutter
suppression for the Aeroelastic Research Wing Vehicle (ARw-2) as part of a joint Langley/Dryden program;

and, acoustic flight tests of advanced high tip-speed propellers, developed by Lewis, in support of the
advanced turboprop program.

Permanent Positions
(Civil Service)

SPACE RESEARCH AND TECHNOLOGY.oooooc..o..ooot.-o......oo--oco.cooooiooolooottoooootoo 5

This work is directed primarily toward developing and conducting selected Space Shuttle experiments and
performing disciplinary research in the high temperature space structures technology area.

The Shuttle experiments includes the development of a Shuttle Entry Air Data System (SEADS); acquisition
of Shuttle lift and drag data at hypersonic speeds; studies to evaluate adequacy and provide a basis for
improving Shuttle handling qualities criteria; and application of modified maximum likelihood parameter
estimation methods for determination of digital flight control system, stability and control, performance,
and structural and atmospheric turbulence characteristics in the Shuttle reentry environment.

High temperature space structures disciplinary research will involve analysis and laboratory tests of
medium size specimens to evaluate predictive techniques for thermal structures. Also airloads data will be
obtained from calibrated strain gages on the Orbiter and compared with wind tunnel and theoretical predic-
tions to evaluate flight measurement technique and analytical methods.

TRACKING AND DATA ACQUISITloN........'.l....l.-...........l‘..O.I...'..‘.O.Q..Q..'... 29

In 1981, DFRC will maintain and operate the NASA Aerodynamic Test Range (ATR), which provides direct
operational support for a wide variety of aerodynamic and aerospace programs. During mission support
operations, the various functional elements such as radar, tracking and data processing, communications,

video telemetry acquisition, and telemetry data processing all function in a coordinated manner to provide
real time control and monitoring capabilities.
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Permanent Positions
(Civil Service)

CENIER MANAGEMENT AND OPERATIONS SUPPORT.-Q..Q...O.ocooolo0..0...otuoooooo.’o....-...o

93

Center Management and Operations Support is defined as that support or services being provided to all

Dryden Flight Research Center organizations which cannot be directly identified to a benefitting program
or project. The civil service personnel involved are:

Director and Staff = The Center Director, Deputy Director, and immediate staff,

and staff organizations,
e.g., Legal, Patent Counsel, Equal Opportunity, Safety and Public Affairs.

Management Support Includes a wide range of activity categorized as management support for program and
functional organizations for the entire Center. Specific functions include resources and budget management,
program control, contracting and procurement, personnel management, institutional support, financial manage-
ment and management information systems analysis, development, and maintenance.

Operations Support = This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment, and to provide the normal housekeeping services and logistics support
for the personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Center-wide security and protection

Fire protection

Custodial services

Logistics support including transportation, supplies, etc.
Medical care of employees

Photographic and graphics support
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RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
19'9 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
PERSONNEL AND RELATED COSTS aaussssssssssssssssssnnnnnnnnnnsn 14.179 4. 270 15.176 15.142
Summary of Fund Reguirements o
Compensation and Benefits
1. Compensation
mmPermanent pOSITIONS sssssnsssnnsnsnnsnnnnnnnnnnnnnsn 12. 061 12. 200 12 4805 12. 762
b. Other than full time permanenNt sssssssssssnnsnnnnns 375 382 564 595
[ ] Reimbursable detaiIeeSIIIIIIIIIIIIIIIIIIIIIIIIIIII 68 106 78 78
da« Overtime and other compensatiONssssssssssssassnnss * 265 211 248 230
Subtotal- CompensationllIIIIIIIIIIIIIIIIIIIIIIIIII 12 769 12 l899 13 695 13 665
2- BenefitSIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1’234 1221 1-306 1-298
Subtotal. Compensation and BenefitSaussasssssssssansass 14 003 14. 120 15.001 14. 963
Supporting Costs
1« Transfer of personnel ssssssnssnssnssnsnnsnnnnnnnnnnnnnsn 70 58 58 63
2. Personnel trainingIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 106 92 117 116
Subtotal- Supporting COStSIIIIIIIIIIIIIIIIIIIIIIIIIIII 176 150 175 179
Total. Personnel and Related COStSassssssnnnnnnnnnnnns 14179 14. 270 15,176 15.142
Explanation of Fund Requirements
Compensation and BenefitS anusnusnssnusnnannannnnnnnnnnnnnan 14 003 14. 120 15. 001 14. 963
1- CompensationIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII w 12 .899 13 695 M
mm Permanent poSitiONS asssssssssssnssssnsnsnnnnnnnnns 12. 061 12. 200 12805 124762
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The 1981 estimate supports a permanent personnel complement of 461 positions. The current
estimate for 1980 is increased from the 1980 budget estimate as a result of the October 1979 pay increase.

Basis of Cost for Permanent Positions

In 1981, the cost of permanent positions will be $12,762,000, a reduction of $43,000 from the 1980 current
estimate. The estimates are derived from the following calculations:

Cost Of permanent pPoSitions IN 1980.eessescsessessccscsossscascsscsssscsasssseess 12,805

Cost OF INCreases N 1981.ececsececccscsssosenssssessosscsssnssscascasccssosnccsnnas +279
Within grade and career advances:
FU].]. year effeCt Of 1980 ACELIONS e enerorenrsvessssrsssssonssssstorssoe +131
Partial year effeCt Of 1981 aCtiOns.-oooonooocoooooot-o.o-o.oo-oo..aoo +136
Full year effect of 1980 pay B +12
Cost decreaseS_IN 198l.eeececesssessnsecssssoncscsoasscessscscssssosssssscscscscnse -322
Turnover savings and abolished positions:
Full year effect of 1980 é& -124
Partial year effect of 1981 s -148
One Iesspaid day in1981!"07"0]0!0'IDI!IIQOODIOIQIODIDOGOOI'IIIODD'II _50
Cost ot permanent posSitions IN 1981,., susssssnannnnnssssnsnnnnnnnnnnnnnnnnnnnnns 12.762
1980 1981
1979 Budget Current Budget
Actual Estimate  Estimate Estimate

(Thousands of Dollars)

b. Other than full time permanent positions

]— Costcoonco..oooooo.ooocn-o.ooooo.co.0..-0..... 375 382 564 595
2. workyearSoooo;.uoooot00..000.0-utvocoooociotil 41 44 60 62

The 1980 current estimate increases from the 1980 budget estimate is due to the continuation
of a part-time employment program, the reinstitution of the junior college cooperative training program, and
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an increase due to the White House Research Apprenticeship program. This effort will support the following
programs as shown:

Propram Workyears
Cooperativetraining.'.........C.....l....I.."....'...l........‘...... 32
Opportunityprograrns.Q..'............I.......Q.......'I.............l.. 19
Sumeranploylnent.'....I.................I.'...."....l.................. 2
Other temporary e’mrﬁ’t- ----- (AR RRRRRRRRRRRRRRRRRRRRNRRRRERERRRROERERERDN] —9
Totall.............O.C.I'..'...Q.Q..Q.Q....Q...'..l..'.l...l..'.".‘. Q

1980 1981
1979 Budget Current Budget
Actual  Estimate  Estimate  Estimate

(Thousands of Dollars)
C.  Reimbursable ciles 68 106 78 78

The services of a small group of military officers are used in the Center®s programs where such
assignments are of mutual benefit to NASA and the respective service. Under the existing agreements, the
parent organization is reimbursed for salaries and related costs. The reduction from the 1980 budget esti-
mate to the 1980 current estimate is due to a reduction of one military detailee.

d. Overtime and other omsto............. 265 211 248 230
Overtime is restricted to emergency repairs and abnormal temporary workload. A substantial

portion is used to prepare for test flights. The 1980 current estimate increase from the 1980 budget esti-
mate reflects the Shuttle schedule slip into 1980, and the October 1979 pay increase.

20 Benefits..;.ooooo.o.noooooo-oococ-ooo-.--ooc.---oooo-oo 1’234 1’221 1'306 1'298

Following are the amounts of contribution by category:

Civil Service Retirement Wl 879 869 942 941
Eﬂployee Iife insurance--o....ooocooo.ooo.'oooo--oo.ooo 37 42 43 43
Rnployee health mmaER _________ * 256 270 265 263
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
Workmen's Compensation.........................-......- 31 33 35 4‘2
I 5 7 8 9
Severance P3Yeeoscescnscecsscescccscsecsscoscscncsssocnsone 26 adndd 13 - -
Totaloo-oaooooo.oo-oo---oo.'oooaooouoouoooooooo'oooo- 1’234 1’221 1,306 1’298

The current estimate for 1980 is higher than the 1980 budget estimate due to the October 1979 pay

increase. The 1981 estimate reflects the full year cost of the pay increase which is slightly offset by
savings due to the full year effect of manpower reductions.

Workmen®s compensation costs are based on the anticipated Department of Labor billings for 1980

and 1981.
B Supparting Gk 176 150 175 179
]-Q TranSfer Of personnelQ.....O.QQ.QQ...l..l'...........‘. 70 58 58 63

The costs associated with the transfer of personnel include movement of household goods, subsistena

ance and temporary expenses, real estate costs and miscellaneous moving expenses related to change of duty
station.

......... yeeegenceaaaeea-a.2...Pergoinedrt 106 92 117 116

Training funds provide for the maintenance and expansion of skills which are essential in carrying
out the agency®s many complex technical programs. The cost reflects tuition and related fees at a number

of government and nongovernment institutions. The 1980 and 1981 amounts allow for announced increases in
tuition costs and Civil Service Reform Act implementation training.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

II. TR-AVEL...l..............J.-...'............................ 339 _4_1.5 __—394 4—09_
Summary of Fund Reguirements

A. Program Travel'..'........................'.'............ 204 280 266 270
Scientific and Technical Development Ted. . 24 31 28 29

C Management and Operations a1l 104 100 101
Total, Travel-...l............l.....O..........C....'... g g _3-94; &—0_—0

Explanation of Fund Requirements
A Rrogram Travele. ..o, 204 280 266 270

Program travel is directly related to the accomplishment of the Center's mission. Travel for program
purposes is required for continued joint programs between DFRC and other Centers and includes the support of
flight test techniques, flight measurements, avionics and flight control, and flight measurement development
activities. The decrease from the 1980 budget estimate to the 1980 current estimate reflects a reduction in
travel in 1980 to implement Section 112 of Public Law 96-86.

B. Scientificand Technical Development Tod . 24 31 28 29
Scientific and technical development travel permits employees to participate in meetings and seminars
with other representatives of the aerospace community. This participation allows them to benefit from ex-
posure to technical advances outside Dryden, as well as to present accomplishments and problems to their
associates. Many of the meetings consist of working panels convened to s3lve specific governmental problems.
The decrease from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel in
1980 to implement Section 112 of Public Law 96-86

C Management and Operations Hd 111 10 100 101
Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities;

travel of the Center"s top management to NASA Headquarters and other NASA Centers; administrative training
travel; and local transportation. The decrease from the 1980 budget estimate to the 1980 current estimate
reflects a reduction in travel in 1980 to implement Section 112 of Public Law 96-86.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousandssof Dollars)

IIIQ FACILITIES SERVICES...................................... 2’449 2’661 3’185 3’150

The Dryden Flight Research Center (DFRC) is located on 521 acres and occupies a complex of facilities
consisting of laboratory and office-type buildings as well as flight test facilities.

This complex encompasses 459,447 gross square feet of building space including two major buildings.
Also included are seven major technical facilities. This physical plant houses an average daily on-Center

population of 1,200 to 1,500 personnel. Many of the test facilities are utilized on schedules involving
more than one shift.

Summary of Fund Requirements

B. Maintenance and Related Services

1. FacilitieSeeesessscssscosesccsoscsscsccscnsoscescossnsns 1,267 1,048 1,384 1,422

2. Equipmentesescesssccessccsssesccssccerscocecocccsssccas 84 __ 80 93 102
Subtotaleeceescscnssccccccsnsccscsscsssssocssscscocsce 1,351 1,128 1,477 1,524

C. Custodial ServiceSssessccesscsessssessssssscssasscnsssnes Za0 1,015 1,196 1,089
Do Utility ServiceSeescesssesscssssseseccsscscscssssscscsssoccne 308 453 437 500
Total, Facilities Services.......coovveereeeerrennne 2,449 2,661 3.185 3.150

Explanation of Fund Requirements

A Rental of Real Property 50 65 15 37

This item provides for the rental of trailers to provide office, shop, laboratory, and storage space
in support of the Space Shuttle Orbital Flight Test (OFT) program. The 1980 current estimate is increased
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from the 1980 budget estimate due to an increase in OFT support in 1980.

The decrease in 1981 is associated
with the current OFT flight schedule.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
B. Maintenance and Related Services..,.......cocou... 1,351 1,128 1,477 1,524
1. FaCilitieSoo....ooooot-.o--'oolo.u...o-oo-oocoo..-c.o.o 1267 1048 1:384 1422

This activity involves all DFRC and facilities provided by the Air Force,
Shuttle, and tracking and communication facilities.
1980 budget

including those used for
The increase in the 1980 current estimate over the
estimate and the increase in the 1981 estimate is due to negotiated support contractor increases.

m s Maintenance and repair services (30 workyears of effort)

............................. 1,168
b. Engineering services (four workyears Of effort)eceescscssscsccscsscssossssscccssscsnss 136
Ce Supplies and materialSceecescecscacesncscoccsscessessesssssssssssscscccssccscssssssnssssns 21
d. Other SETVIC e Seavsecssessessesososcssesssossseosssessotssosssosecssessssesosssosssssesnsssos 97
2. ES]UiEmerlto-ooooooo.oco-ooootoooooooonooouuooaooo---c-cc M & 93 102

This activity involves three workyears of effort for the maintenance of facility-type equipment by
a support service contractor. The increase in the 1980 current estimate from the 1980 budget estimate and

in 1981 are due to negotiated support contractor rate increases.

C. Custodial SErViCEeSeesescscesonssscsscnssssssscsscssscsscsnsossce Eg % ﬁ 11089

This activity involves a total'of 45 workyears of effort to provide for security,
handling. The increase in funding required

effort to support the OFT program.

janitorial, and refuse
in the 1980 current estimate is based on an increased level of

The decrease in 1981 is related to the current OFT flight schedule.

1. Janitorial services (18 workyears of effort).......veriorceeneene. 511
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

This activity includes:
a Janitorial services

b. Refuse
2 Security guard SerViCGS (27 WorkyearS Of effort),...............-...-..............o-o--o- 578
This activity includes:
a. Security of all on-site Government facilities and equipment
b. Mail and messenger service
¢ Badging of all on-site personnel and visitors
D. uLllLLLiitoootonooooocooo.btootnoonQOO'o'tlonoctoooto.oio" §g§ éég 437 500

Utility services are purchased through Air Force contracts with regional utility companies. Costs are

based on Air Force projected rates. The major amount is for electricity with lesser amounts for natural

gas, fuel oil, water and sewage services. A summary of the proposed DFRC utilities budget for 1981 is as
follows:

1. Electricity (14,000 mWh)........-o-o.......oo........-..............o-o........-.........- 373
2. Natural gas (22,000 K cu,. fto)on-ooooooccooooo-oooooooooo-o...ooooooooo-oooooo-o.o-.ooo.oo 80
3. Fuel Oil (45,000 gals.)o.-.-ooo.-oo'oaono..-o--ooooonoooo.‘oooo.ooaoctooo.cooooco-};-oo-oo 29
4, Water and S WA Cee90000500000000800000t00stietsssisstontsnssesoencecsetsceossocccsccnscsorsosnse 16
5. Other..-.............'......'.......'....................................’................ —2

Total...'......‘..........."...................'............'..........'............... 5=O—g
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IV. TECHNICAL SRACS e oonoenen. 408 458 8635 189

Summary OF Fund Requirements

A.  Automatic Data Processing

P 103 --- 28 229
2. OpPErations =+s+sssssssssssassssarsnsarsnrssnnrsnsas 110 261 221 330
ST0 o v IO 213 261 249 259

B. Scientific and Technical Information
I ] o] > V2 19 15 15 17
2. Education and INfOmatian.........ooocmeeeeeeeeeees _55 _66 249 _65
S0 (0, r-) I 74 81 264 _82
C. Shop Support and SAES ..oo.oooeiiiniiceeeennee. 121 116 152 148
Total, Technical SHVAGES...o.eoueeeeemeemeennne.. 403 438 865 189

Explanation of Fund Requirements

L Equipment ., . ...cieeeessssssssssssnssnssesnnsnnnnnns 103 ——- 28 229

Concerns the support purchase and lease of equipment that is necessary to satisfy the payroll, per=
sonnel, accounting and management information systems requirements of NASA and DFRC management. The in-
crease in the 1980 current estimate reflects an equipment purchase to begin development of an accounting
information system. The 1981 estimate includes a one time purchase of accounting system hardware to sup-
port the accounting information system currently being developed.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Operations (seven workyears of effort) civeeunsnnss 110 261 221 330

This function includes administrative key punch and programming services required to support the
management information system. The decrease in the 1980 current estimate from the 1980 budget estimate
reflects a reduction in programming requirements. The increase in 1981 operations reflects additional
software redesign and development needed to support the purchase of the new accounting hardware system.

B. Scientific and Technical Informations===sssssssssnuuns _74 _81 264 82
1- Library........................................... 19 15 15 17

Provides for the purchase of books, supplies, and materials for the operation of the Dryden
Flight Research Center library.

2. Education and Infomation. . .ococooeeeeeiiaannn 55 66 249 65

Provides for the gathering and dissemination of information about the Center®"s program to the mass
communications media, the general public, and to the educational community at the elementary and secondary
school levels. Assistance to the mass communications media includes the gathering and exposition of news-
worthy material in support of media requests, and takes such forms as press kits, news releases, television
and radio information tapes and clips, and feature material. The 1980 current estimate exceeds the 1980
budget estimate due to the funding of the Public Affairs Office (PAO) in support of Shuttle flights sched-
uled in Fv 1980. The 1981 estimate is due to the reduced PA0 requirements based on the current Shuttle
schedule.

C. Shop Support and Sewices ... 121 116 152 148

Provides funding for four workyears of support service contractors for graphics, safety, and audio
visual. The 1980 current estimate exceeds the 1980 budget estimate due to a slight increase in supplies,
contract support costs and Shuttle support.
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1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
V. MANAGEMENT AND OPERATIONS.. suctuscsssnnsnnansnnnnnnnns L,693 1,987 2,282 2,200
Summary OF Fund Requirements

A.  Administrative Communications.......... F N 431 379 602 551
B. Printing and ReproduCtionsusssssssssssssnnsnnsnnnnnnns 159 36 92 90
C. TransportatioNeusssssssssssssssnsssssnnnsnnsnnnnnnnnnns 231 309 292 328
D. Installation COmmON SAVIGES. ...cmeumemcememcecenenes 872 1.263 1.26 1.2
Total, Management and OperationS.sssssssssssnssnsnns  2afdd 1,287 2,282 2,200

Explanation of Fund Requirements

A. AdminiStrative CommunicCatiONSeecessccecsccncscrccccecncss AS-J- 319

602 551

Includes estimates for Federal Telecommunications Systems (¥TS), local telephone and exchange service,
rental of TwX equipment, and four telephone operators provided under a support service contract. The 1980
current estimate exceeds the 1980 budget estimate due to increased telephone rates, installation of a new

direct dial switchboard and the addition of one telephone operator. The 1981 estimate reflects a reduction
in main lines and telephone instruments.

1. Local telephone SeYVIiCEecenccesscscsossscncsocscsnsosscsscsccssssssosssoccssssscsnnnscs 369

This funding covers the service for 535 main lines, 792 telephone instruments at the Center, and
five main lines to Lancaster, California. Also included are the lease of switchboard equipment, commercial
toll charges, and the support service contract for four telephone operators.

2 Long diStance telephone YT et R T T R R R T N R N Ny 179
This category reflects funding to support 26 FTS lines.

3. Other communications SErviCeSeecscscssssccocsocsssssscccccssssssccssscsssssvssconses 3

This funding covers the teletype (TWX) service.
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1980 1981
1979 Budget Current Budget

Actual Estimate Estimate Estimate
(Thousands of Dollars)

B Printinp and Reullim 159 36 92 92

Includes the contractual publication of information and materials, and the related composition and
binding operations. All common processes of duplication, including photostating, blue printing and micro-
filming are included. The 1979 actual includes the one-time purchase of a Xerox 9400 copier. The 1980
current estimate is increased as Xerox lease and maintenance costs have been transferred from Installation
Common Services. This cost amounts to about $50,000 per year and was transferred so that costs would be
correctly aligned with the proper function.

o

C  TransportabloNeececressrsososssvocnososssososssessasnsssnsos 31 09 292 28

Provides funds for Government bills of lading issued to common carriers to move freight by rail, truck,
water, and air; to fund shipments by United Parcel Services; and contract support of eight workyears for the
Center"s general purpose vehicles. The decrease from the 1980 budget estimate to the 1980 current estimate
is due to a deferral in the purchase of motor vehicles for the truck fleet until 1981. The increase in 1981

is due to the purchase of two more motor vehicles than planned in 1980.

D. Installation Common @& 872 1.263 1.296 1.231

This category provides for: physical examinations for DFRC pilots; funding for the Occupational Health
Support contract; Test Center for Shuttle support; supplies, materials, and equipment to support the general
administrative effort; rental of equipment; and the supply management support service contract. The increase
in the 1980 current estimate from the 1980 budget estimate reflects full year funding of the occupational
health contract. This increase will be slightly offset with a decrease in the purchase of supplies and
materials. The decrease in 1981 is due to reduced Shuttle support requirements.

1. Pilot physicals and occupational healthesescesccsessscesscsssssesnsccncscssosssvsacssssssacs 233

This category includes the costs for DFRC pilot™s physicals performed by the Lovelace Clinic in
Albuquerque, New Mexico.

2. Air Force Flight Test Center (AFFTC) support....;.........--............-................. 78

This category includes reimbursement to the Alr Force for services and miscellaneous supplies and
materials provided in support of the Space Shuttle Orbital Flight Test (OFT) program.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Supplies and eqUIPMENT s asassssssnsnssasanassnsnsnsasaaassnssanassanansnsnnnnnnnnnnnnnnns 242
) This category funds office supplies and equipment, and miscellaneous common service supplies and
equipment.
4. Rental of eqUIPMENT . ... usuunsssasssnnsssnnsssnsssnnsssnnsssnnsnnnnssnnsnnnnsnnnnnnnnnns 16
Rental equipment is mostly office (e.g., photocopy) machines that are more economical to rent than
to buy.
5. Supply management sis 583
Provides funding for supply system operation by support service contractor.
6. Postage...... M E B EE AN EEAEEEEE NN SRR E S NN NE AR RSN S NNNSAAREAA R RNNNRARRR S 41
7. Maintenance OF equipMent sasssssssssssssssssnssnasnasssnnssasnannnnnnnannnnnnnnnnnnnnnns 28
8. Other == 10
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
HUGH L. DRYDEN FLIGHT RESEARCH CENTER

SUMMARY STAFFING

SES
EXCEPTED
GS-15

GS-14

ALL OTHER GS
WAGE BOARD

TOTAL PERMANENT

OFFICEOF THE DIRECTOR
80 81 80 81
11 10 SES 3 3
1 1 EXCEPTED .
15 15 G815 4 4
52 52 GS-14 3 3
380 381 ALL OTHER GS 23 283
2 2 WAGE BOARD
461 461 TOTAL PERMANENT 33 33

|

ENGINEERING DIRECTORATE

80 81
SES 2 2
EXCEPTED . .
GS-15 4 4
GS-14 23 23
ALL OTHER GS 103 103
WAGE BOARD . .
TOTAL PERMANENT 132 132

FLIGHT OPERATIONS AND PROJECTSITEST LIAISON
SUPPORT DIRECTORATE OFFICE
80 81 80

SES 3 3 SES 2
EXCEPTED 1 1 EXCEPTED .
GS-15 4 4 GS-15 1
GS-14 8 8 GS-14 14
ALL OTHER GS 182 182 ALL OTHER GS 3
WAGE BOARD . . WAGE BOARD
TOTAL PERMANENT 198 198 TOTAL PERMANENT 20

ADMINISTRATION DIRECTORATE

80 81
SES 1 1
EXCEPTED -
GS-15 2 2
GS-14 4 4
ALL OTHER GS 69 69
WAGE BOARD 2 2

TOTAL PERMANENT 78 78
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DRYDEN FLIGHT RESEARCH CENTER | EXISTING FACILITIES

FISCAL YEAR 1981 ESTIMATE 2 [IRCRAT CONSTRUCTION 4x

LOCATION PLAN
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TRAILER PARK AND MOCULAR BUILDINGS
BOILER HOUSE (4886)
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GARAGE ) (4808)
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10 WAREHOUSE N¢ 3(4809)

Il WAREHOUSE N@ 4 (4810)

12 FLIGHT LOADS RESEARCH BUILDING ( 4820)
13 PAINT SPRAY BUILDING (4821)

|4 PAINT STORAGE BUILDING (4822)
IS COMMUNICATIONS BUILDING (4824)
16 MAINTENANCE DOCK (4826)

12 WOOD SHOP (4830)

'8 WAREHOUSE &¢ % (4831)

19  RADAR BUILDING (4870)

20 IO0OFT TOWER. BORESITE TARGET
ASSEMBLY AND EQUIP. BUILDING (4887)

2) CENTRAL STANDBY ELECTRICAL
POWER FACILITY (4889}
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24 FPS$-16 RADAR FACILITY (4982)
25 WAREHOUSE Ng & (4827)
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ASSEMBLY AND EQUIP BUILOINQ(4988])

27 SHUTTLE HANGAR (4833)

28 3HUTTLE SHOP (4834)

29 SHOP TRAILER COMPLEX (4854)

30 SHUTTLE MATING STRUCTURE (4860)

31 PROPELLANT FUEL AND OXIDIZER
STORAGE AREA {4038)

32 INTEGRATED SUPPORT FACILITY (4828)
33 WAREHOUSE Nt 7 (4832)

34 PAC TRAILERS

35 PUMP STATION N2 | (4883)

36 TRAINING TRAILERS

37 GFSC STDN SPACE SHUTTLE
ALT FACILITY {(49i8)

38 RCA EARTH STATION {4917)
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RESEARCH aND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATE

LANGLEY RESEARCH CENTER

DESCRIPTION

The Langley Research Center is located at Hampton, Virginia. It is situated between Norfolk and
Williamsburg, Virginia, in the tidewater area of Hampton Roads. The Center utilizes 810 acres of Government=
owned land, divided into two areas by the runway facilities of Langley Air Force Base. The West Area consists
of 787 acres, all owned by NASA. The East Area comprises 23 acres under permit from the Air Force. Runways,
some utilities and certain other facilities are used jointly by NASA and the Air Force. In addition, there are
110 acres of NASA-owned land located in the city of Newport News, Virginia, and 3,276 acres under permit from
the Department of Interior. The total acreage presently owned, under permit, or leased, is 4,196. The total
capital investment of the Langley Research Center, including fixed assets in progress and contractor-held
facilities at various locations, as of September 30, 1979, was $566,553,000.

CENTER ROLES AND MISSIONS

Langley Research Center (LaRC) continues to play a major role in the development of aeronautics and space
technology in the United States.

Langley has developed recognized areas of technical excellence within the civil service staff and facilities

of superior merit; that is, major technical facilitieswhich constitute a national resource. The principal
and supporting roles are:

PRINCIPAL

Long-Haul Aircraft Technology - developing a technology base for improving long-haul aircraft as a cost
effective, safe and environmentally compatible transportation mode.

General Aviation Aircraft Technology - developing and maintaining an engineering technology base related to
improving general aviation aircraft.

Fundamental Aerodynamics - advancing the general state of the art, both theoretical and experimental.

RPM 9-1




Acoustics and Noise Reduction = conducting research and developing a technology base related to reducing
aircraft noise.

Aerospace Vehicle Structures and Materials = developing a technology base for facilitating advances.

Avionics Technology = developing a technology base related to improving avionics.

Military Support = providing technical support to military aviation in areas consistent with other LaRC
aeronautics roles and LaRC unique capabilities.

Advanced Space Vehicle Configurations Technology = developing a technology base related to advanced
configurations, including advanced space transportation concepts.

Sensor_and Data Acquisition Technology - developing a technology base for sensors and data acquisition
devices.

Technology Experiments in Space = developing and managing the Long Duration Exposure Facility. Defining
and developing experiments in areas consistent with other LaRC space roles.

Environmental Quality Monitoring Technology = developing improved techniques for environmental monitoring.
Includes research, experiment development/management, data analysis, and investigator management and special-
ized ground/aircraft investigations. Also includes development of Shuttle payloads related to environmental
monitoring.

SUPPORTING

Rotorcraft Technology - contributing to the development of the technology base with emphasis on structures
aeroelasticity, acoustics, noise, and avionics components.

Hypersonic Propulsion Systems = contributing to the technology base of air breathing propulsion systems by
advancing the state of the art of hypersonic propulsion.

Planetary Entry Technology = providing planetary and earth entry aerothermodynamics experimental and
analytical data.

Computational Fluid Dynamics = contributing to the software technology base.

Upper Atmospheric Research = mission analysis, sensor development, data interpretation and utilization for
remote sensing; contributing to model development.
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Launch vehicle Procurement = develop and procure €or science/applications missions, including Scout
launch vehicle.

SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related COStS......ccocovniininirennns 88,191 89,940 95 ,405 95,782
II. Traveleecesecssescscssescscosccessssccssccssssaccscsssccscas 1,947 2,154 1,899 2,021
IIT, Facilities Services.........ooooooiiiiiiiiiieiennnnn. 8,803 10,192 10,914 12,537
IV. Technical Services.........cccooviiiiiiiiiieennnns 2,296 2,032 1,802 2,453

V.  Management and Operations..........cc.ccoeeereenerenne. 5,406 5,940 6,020 6,352

Total, fund requirements.........ccccccevviinneeennnnnn, 106.643 110.258 116.040 119.145
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Distribution of Permanent Positions by Propram

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

Direct PoSitions

Space Transportation s 20 44 47 44
Space Shuttle.....-........-.............................-.- 13 4 5 2
Expendable launch s 37 40 42 42

Space and Terrestrial Apfiztis 243 223 220 220
SpaCe applications.....--...o...--.-......-...........-..... 225 211 202 204
Technology utilization.......‘......................‘....... 18 12 18 16

Aeronautics and Space Emly 1,987 1,983 1,997 2,005
Aeronautical research and technology.sessssssosssvanssnssess 1,430 1,470 1,471 1,482
Space researCh and teChnOlOgYOc-...oDO..O.......I........... 557 513 526 523

SUthtal, dil"eCt pOSitiOnS--oooo.ou.oo.ocoooo.ooooc....ooo 2,280 2,250 2,264 2,269

Center Management and Operations Support RStDs........... 725 740 716 711

Total, permanent (ol 3.005 2.990 2.980 2.980

PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

SPACE SHUTTLE.............l..l..I..QI.....0.0....Il......ll'....Q'....'............... 2

In 1981, civil service personnel will continue to work on test and evaluation of propellant dynamics,.
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Permanent Positions
(civil Service)

EXPENDABLE LAUNCH VEHICLES....'O..........l..'0..I...Q'.....l...l..'...Q.....l........ 42

The expendable launch vehicle program at Langley provides centralized procurement of the Scout Launch
Vehicle. In 1981, civil service personnel will support a program which includes the procurement of launch
vehicle hardware, launch services, engineering, and maintenance.

The 1981 launches under this program will be conducted from sites located at the Western Test Range in
California, and the San Marco platform off the coast of Kenya, Africa.

SPACE APPLICATIONS......0....l..........0'.....0.............0'....l‘l................ 204

The space applications program at Langley is characterized by a research capability that is a national
resource for understanding environmental problems and for developing related monitoring systems. The Center-"s
technical expertise is widely recognized in the areas of remote sensing of the Earth's atmospheric trace
species and analytical atmospheric modeling. In the area of Upper Atmospheric Research, Langley civil service
personnel will continue to study the Earth®s atmosphere to assess any changes caused by man and to determine
whether or not there is any associated change in the transmission of solar radiation. Effort will be con-
tinued in the definition of experiments for the Spacelab/Shuttle which will provide atmospheric measurements
of trace constituent, clouds, aerosols, and temperature in the troposphere and stratosphere.

The Center®s sensor development program encompasses the broadest possible range of advanced remote sensing
techniques, including correlation gas filter radiometry and interferometry, laser heterodyne radiometry, and
lidar«

A significant improvement in our understanding of man®s impact on the stratosphere and climate will be
obtained from the combination of Langley developed statistical/theoretical models and the comprehensive global
data set provided by spaceborne sensors such as Nimbus-7, Stratospheric Aerosol and Gas Experiment (SAGE), and
the Halogen Occultation Experiment (HALOE)., The HALOE instrument will measure stratospheric species involved
in ozone destruction by chlorine chemistry.

Studies of the Earth®"s radiation budget will be fundamental to the understanding of climate phenomena.
Langley has the responsibility for the science, sensor development, and data management for the Earth Radia-
tion Budget Experiment, a prime element in NASA"s support of the National Climate Program. Preliminary
radiation budget studies, based on Nimbus data, are examining the relationship of radiation budget to such
climatological parameters as cloudiness; show and ice cover, and sea surface temperature.

RPM 9=5




A unique Langley marine research capability of coupled laboratory tests, field tests, data processing
algorithm and display development, and predictive model development has been demonstrated. The Langley pro-
gram will provide the technology base for design of future integrated remote sensing systems for increasing
our understanding of water pollution problems.

Permanent Positions
(Civil Service)

TECHNOLOGY UTI[JI.ZATION.ooc.o'tttblcoovoonotothbototl'~tobooooootlooootioicaotootttoou 16

The overall objective of the NASA Technology Utilization program is to enhance economic growth and contrib-
ute to the technological solution of public problems through the transfer of new technology resulting from
aeronautical and space research and development efforts to the non-aerospace segments of the economy.

In 1981, civil service personnel will provide the following support:

1. Expedite the application of new technology by compressing the time required from generation of
technology to its use in the economy.

2. Encourage the use of aerospace technology in non-aerospace segments of the economy having problems
amendable to technological solutions.

3. Understand more fully the technology transfer process and its impact and systematically manage and
optimize the process.

AERONAUTICAL RESEARCH AND TECHNOLOGY.......O.-.....0.....Io.........ol..oo.l.l.O...o.. 1,482

The aeronautical research and technology program at Langley is characterized by the dynamic interaction
between a broad spectrum of technical disciplines, the application of discipline research to specific tech-
nology requirements, demonstrations of particular technology applications, and the indepth look at future
technology requirements. The diversity of activities in such disciplines as materials, structures, flight
stability and control, avionics, and aerodynamics provides the expertise to pursue the broader problems such
as those involved in the terminal configured vehicle and aircraft energy efficiency technology programs. The
unique wind tunnel and computing facilities at Langley compliment the expertise of the technical staff to
produce a broad cohesive program in aeronautical research.

The aerodynamics activity at Langley encompasses extensive theoretical, experimental, and applications
activities. Basic work in fluid and flight mechanics involves theoretical and experimental determination of
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aerodynamic flows and complex aircraft motions. The program utilizes the unique Langley capabilities made
possible by the STAR Computer and recently developed cryogenic wind tunnel testing techniques which provide
the capability of simulating full-scale Reynolds numbers at transonic speeds.

Aspects of the problems which are studied include airfoil and wing design, flowfield analysis, configuration
design processes, noise and analysis, propulsion system integration, fuel efficiency, flight dynamics, and
economic feasibility. Tunnel testing techniques will be further enhanced by combining the technology devel-
oped for non-optical positioning sensing of models with the superconducting coil technology to provide for the
design and construction of an advanced magnetic balance and suspension system. The STAR Computer will be used
in the areas of far-field jet noise, 3-D potential flow programs, and in the solution of 2-D and 3-D Navier=
Stokes equations. Generation and documentation of the aerodynamic behavior of new airfoils will be furthered
by the continued definition of the aerodynamic characteristics of a range of supercritical airfoils. Appli-
cation of advanced transonic theories to the design of improved 3-D wings will be continued and evaluated by
wind tunnel tests. Wind tunnel and flight tests will be continued on general aviation aircraft configura-
tions having the potential for practical stall immunity and means for spin avoidance. An improved data base
for the aircraft noise prediction computer program will be developed so that noise contours can be predicted
within 1,5d4B accuracy. Other activities in the acoustics and noise reduction research include research on
jet noise, duct acoustics, forward speed effects on fan noise, interior noise, rotating blade noise, atmos-
pheric propagation, noise predictions, and community impact and annoyance produced by aircraft noise. Trans-
port and General Aviation Operations Research will add to aircraft safety and productivity. In the area of
aircraft energy efficiency technology, major activities include continuation of work required for the design
and testing of a laminar flow control wing box, cover panel and ducting, and for the design of a laminar flow
control compatible supercritical airfoil section for flight test evaluation; the establishment of design data
for high aspect ratio supercritical wings; investigations of high lift aerodynamics configurations for
advanced transports; and the evaluation of performance benefits achievable by incorporating winglets and wing
tip extensions to wide-body transports. This technology also has application to improved mission performance
for general aviation aircraft and for advanced maneuvering air combat aircraft and missile systems and is
being investigated in relation to subsonic, supersonic, and hypersonic configuration concepts. In the area
of supersonic configurations, improved aerodynamic platforms will be experimentally determined by subsonic,
transonic, and supersonic wind tunnel tests.

The materials and structures effort is directed at the development of new and improved structural materials,
manufacturing processes, and design technology to improve the structural efficiency, reliability, and dura-
bility and to reduce design costs of airframes and components. This activity is focused on research on
advanced composite materials, computer aided analysis and design technology, and development of analytical
or semiempirical fatigue and life prediction methodology. Use of active controls for minimization of sero-
elastic response, reduced static stability, and minimization of gust and maneuver loads is being pursued in
both theoretical and wind tunnel studies.
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Emerging technological advances in computer systems will continue to be exploited to significantly increase
the utility and reduce the cost of engineering computations. A finite element computational device using
microprocessor components will be defined in 1981 that is capable of reducing computational costs and/or
times by a factor of ten over present devices.

The avionics work at Langley includes technology development in aircraft guidance and navigation, aircraft
control systems, crew station avionics, and integration and interfacing techniques. Also, major efforts in
aircraft flightpath management and operations technology and active controls technology for conventional
takeoff and landing (CTOL) are being conducted in this program area. The work includes requirements analyses,
design studies, systems and component technology development, ground simulation and technology validation,
and proof-of-concept validation through experimental flight programs. The Langley expertise in the avionics
area is being applied to terminal configured vehicle systems and operations technology, broadly applicable
technology for development of low-cost Global Positioning System (GPS) navigation hardware and software,
advanced control laws for various aircraft classes, intersystems communications networks for enhanced inter-
facing and integration of functions within an aircraft, and advanced technology for improved display media
and pilot/system iInterfaces in aircraft cockpits. Emphasis in 1981 will be on investigations of the
capacity, efficiency, and safety potential of cockpit-displayed air traffic information concepts with elements
of an advanced air traffic control system, the development of technology for enhanced function and hardware
integration to increase aircraft systems reliability and reduce operating costs, definition of requirements
and technology to facilitate general. aviation single-pilot guidance and control in Instrument Flight Regime
(IFR) environments, and the investigation of concepts and technology which will result in highly accurate
aircraft navigation capability utilizing the GPS . Other avionics technology applications are also found in
work on advanced digital flight control systems, fluidics instrumentation for general aviation aircraft, and
the development of mathematical tools to investigate and enhance reliability prediction and assessment,
control algorithm design, and pilot describing functions.

Permanent Positions
(Civil Service)

SPACE RESEARCH AND TECHNOLOGY.......'......l.......l.......I......‘..................' 523

The space research and technology program at Langley is characterized by work in several discipline areas
and the application of this discipline expertise to current and future technology requirements. Longer range
studies are directed at defining the technology requirements for future space systems and missions.

The objective in the materials area is to establish and demonstrate the required technology for application
of advanced materials for a wide variety of space applications. Material systems and applications include:
high temperature composites with long life capability for use as structural materials in future space
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transportation systems; high temperature metallic materials for thermal protection systems; and high stiffness,
low weight, low thermal expansion composites for large, long-life space structures. Environmental effects on
the mechanical and physical properties of materials are being studied utilizing specialized facilities and
laboratories. An integral part of the research activity is the definition of new experimental testing and
research facility requirements which will assure that the reliability and durability of future space structures
can be adequately predicted and assessed.

The goal of the activities in the area of structures is to provide validated analysis and design methodology,
design concepts, and dynamics and control methodology required for efficient long-life space transportation
and payload structures. High temperature metallic heat shield concepts and actively cooled structural and
propulsion concepts for advanced Space Transportation Systems are being derived and evaluated using specialized
laboratories and wind tunnels. A complete radiation heat transfer, large deflection, and nonlinear materials
property analysis capability will be available in 1981. Analysis, design, and loads determination methodology
for deployable and erectable large space platforms, antennae, and booms are being studied as part of a multi=-
Center, multidisciplinary program for advanced technology. By mid-1982, an improved structural analysis
methodology for substantially improved computational efficiency will be developed and verified. 1t will in-
clude the effects of plasticity, large deflections, large rotations, and other sources of nonlinear behavior,
and will require application of evolving advanced numerical techniques, computer software and computer
hardware «

An extensive program in electronic component technology development, data processing and sensor development
is conducted at Langley. Sensor developments include laser back-scatter and fluorescence techniques for
water quality measurements, continuously tuneable infrared laser techniques, and high power/high pressure
tuneable gas lasers for the measurement of low concentration atmospheric constituents. In 1981, Langley will
complete design and analysis studies to meet the requirements for fabrication of a solar occultation Laser
Heterodyne Spectrometer experiment to measure stratospheric constituents in the 9-12um region, and will design
and evaluate an array of microwave radiometer receivers for high resolution (1 km) oceanographic sensing.

Specific devices required to support the development of a charged coupled device onboard data processor are
being developed and evaluated. The broad objective of this work is to develop an onboard processor technology
base for remote sensing vehicles with the potential of leading to a 1,000-fold decrease in the density of data
sent back to Earth processing stations. The evaluation of a solid state data storage system using bubble
domain technology is underway at Langley. The overall objective is to provide an adequate bit solid state
data storage system suitable for replacing tape recorders in many aerospace vehicle applications. Other space
electronics technology efforts are focused on detectors for remote sensing (e.g., infrared and pyroelectric
devices), spacecraft attitude control (using magnetically suspended momentum storage or vernier pointing
devices), and multipurpose, user-oriented, software development verification and validation techniques.
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The objectives of the Langley program in entry technology are to develop the aerothermodynamic technology
required for the design and operation of advanced vehicle systems for space and global transportation, and
to provide Space Shuttle support. The objectives are being met through the application of analytical tech-
niques and unique Langley facilities in the areas of Earth orbit transportation, aerodynamics, heat transfer,
real gas effects, planetary entry, radiative heating and hypervelocity gas dynamics. Theoretical and experi-
mental efforts in the areas of ablation product radiation and absorption', highly blown shock layer probe
flight mechanics, and mass loss and shape change will be pursued to develop a sufficient data base to minimize
planetary mission cost, maximize scientific return and ensure a high probability of mission success.

The Langley programs in Space Technology Shuttle Payloads involve a variety of tasks focused on extending
basic research and technology development into the space environment when economically feasible, and/or when

the objectives can be achieved only in space.

Permanent Positions
(Civil Service)

CENTER MANAGEMENT AND OPERATIONS SLIPPORT..Q...0........'....'.........0...........0... 711

Center Management and Operations Support is defined as that support or service being provided to all
Langley Research Center organizations which cannot be directly identified to a benefiting program or project.
The civil service personnel involved are:

Director and Staff - The Center Director, Deputy Director, and immediate staff; e.g., Legal, Patent Counsel,
Equal Opportunity, Public Affairs, and Safety.

Management _Support © Includes a wide range of activity categorized as management support for programs and
functional organizations for the entire Center. Specific functions include resource and budget management,
program control, contracting and procurement, personnel management, property management, financial management,
resource control and management information systems and analysis.

Operations _Support = This is a broad spectrum of activity that is required to maintain and operate
facilities, buildings, and equipment; and to provide the normal housekeeping services and logistics support
for the personnel who manage and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Reliability and quality assurance

Custodial services

Logistics support including transportation, supplies, etc.
Photographic and graphic support
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RESOURCE {ENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEL AND RELATED COSTS.......I.......................'. 88’191 89,940 95’405 95’782

Summary of Fund Requirements

A Compensation and Benefits
1  Compensation

a. Permanent POSitionS.ocoeo0.0-.0.0-000.00¢ooooo.ovo-o 781275 79’276 84’270 84’321

b. Other than full-time permanent poSitions. sssssssssss 1,114 1,211 1441 1,491

= Overtime and other amwstn................ 516 597 632 632
Subtotal, @b 79,905 81,084 86,343 86 ,444

2. Benefits...-.....o.ooooo..oo.oo--ooo-.o.oco.oo.oo-o.ooo. 71706 81161 _1_8367 _1_8603
Subtotal, Compensation and REefis. . . . - 87,611 89,245 94,710 95,047

B Supporting Costs

1. Transfer of personnel ssssssssssssssssssnsnsnunnnnunnnnnns 60 105 66 66
2. Personnel gt 520 590 629 669
Subtotal » Supporting COStS. sssssnssssnnnnsnnnnnne sannnns 580 695 695 735
Total, Personnel and Related CostS.. ssssssssssssssssssas 88191 89,940 95 405 95.782
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A, Compensation and Bl * 87,611 89,245 94.710 95 .047
1- COernsatiOnvoooooa¢ohboouooonoo'ooo»bvvvuo-.ooocoovibon M M M M
a Permanent s 78,275 79,276 84,270 84,321

The funds shown above will support 2,980 permanent positions in 1981. The increase in cost from the
1980 budget estimate to the 1980 current estimate is due primarily to the October 1979 pay increase,
partially offset by savings from the reduction of 10 permanent positions.

Basis of Cost for Permanent Positions

In 1981 the cost of permanent positions will be $84,321,000, an increase of $51,000 over 1980. This
increase results from the following:

COSt Of permanent pOSitionS in 19800.ilco.n....t.oo.iooo.l.oo...o'-000...0.........0.0... 84,270

COSt INCrease N 198lececssssescccccsccsscsccssssscsscossssresssssascsscssasssscscscnssess 11,539
Within grade and career advances:
Full year effECt Of 1980 ACL1OTNSeeessasessassccocosessssssoscssssscccssscscocnsas +681
Partial year effect of 1981 ACLiOMNSeesessccsscssccccssncsssnsosssosscscnssssssnsccasn +764
FU" year effeCt Of 1980 pay INCreasSESeeccsescssscsscscssssssessssssssccssssssnssncossnce +94

CosSt decreases 1N 1981 eveeerecoterconsssonenens Ch i e sttt e s aereessaressesraaserraees —1,488
Turnover savings and abolished positions:
FUII year effeCt Of 1980 actions...........n.n..uu...n.»........“-u..no —668
Partial year effectof 1981aCtionSOOO00'0"0"'0O.QO‘UQOIQD'OOQOOOIOQU‘CCC"“ _504

One IeSS paid day in 19810.'0.0""0'00"t'..!..o..“.i000t'oll.t"'l'.‘..t.t"" _316

Cost of permanent POSITIONS TN 198 vt ue v ntrtoresroensooanssstarososssssnoronssans 4.321
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent positions

1. COStesssesscenssecsescsscsssssssssscsossncsncccne 1’114 1,211 1,441 1,491
2. WOrkyearS.ooooa.-oc-o.o'ooo--_ocoooo..no-o-cooo-- 121 137 144 148

The 1981 distribution of workyears is as follows:

Distribution of Other than Full-Time Permanent Workyears

Program Workyear s
Cooperative training........c..ccoceun.ee. EEEEEEEEEEEEEEEEEEEEEEEEEE 80
Summer enlp]-oyment.oo.oo..o.-luooo.oo;o.-o..ooooooooo.oo..oo--.-oo--oo 18

OppOl’tunIty PrOBralllSees e oo eceseoesocesesosossessostcessnssscssossssonsoos
Other t@’nporary employment.....................-...-o-..o............

Totalnooo.ooo.-oo-coo.olo-oo'.‘oco'ottoooouuo.-.-oco..oon.oool...o.

£ les
co ':«:

The increase from the 1980 budget estimate to the 1980 current estimate reflects the continuation of
the part-time employment program and the institution of the White House Research Apprenticeships program.
The increase from the 1980 current estimate to the 1981 estimate is due to the scheduled build-up of the
Research Apprenticeships program.

Ce Qvertime and other compensatioNecescecsccecscccccses 516 597 632 632

The use of overtime and other compensation is limited to emergency repairs and work that cannot be
accomplished during normal working hours. This includes the monitoring of on-site contracts being performed
during off-duty hours and wind tunnel work required at night to take advantage of off-peak rates. The in-
crease from the 1980 budget estimate to the 1980 current estimate is due primarilv tc the October 1979
pay increase.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2 _Sbemnfits_____________.________ EEEEEEEEEEEEEEEEEEEEEEE 7!706 8,161 8:367 31603
Following sre the amouots of contribution (I catezory:
Civil Service Retirement Fundeeecossesssccecssccssccsccese 5,492 5,680 5,953 6,010
E'mployee life inNSUranNCeesesecesecscsccasscsccosscssscsses 245 349 284 298
Eﬂlployee health InsSUranCeeesscsccscscccscsscssscssscessssese 1,619 1,803 1,732 1,850
Workmen's compensatiONesecscccossscscsscssnsoscsscssccssonns 301 300 363 405
FICA................'..........'..'......'.‘.....‘.'.'.' 23 29 35 40
Severance PAGYsessscsccceccsssssscncssersessscccsscsssssnscne 26 - - - bt ——
Total. n® samsnmnun® = = m mmmpmmm mm mm *smms mEEEsm —’—-———7 706 -—’—8 161 8# —’-————8 603

The increase from the 1980 budget estimate to the 1980 current estimate is due primarily to the
October 1979 pay increase, partially offset by the savings from the reduction of 10 permanent positions. The
increase in 1981 over the 1980 current estimate is relates to the increases in personnel compensation. The
workmen's compensation costs are based on the Department of Labor billings for 1980 and 1981.

s»- w----- “am mm sssmespsen’EgEEEEEEEEEEEES é_S_Q. 9—9.5_ .6_9.5— ﬁ
o 60 105 66 66

1, Transfer of gersoncel
Transfer of personnel costs include actual expenses involved in the movement and temporary storage of

employees! household goods, subsistence and temporary expenses, real estate costs, and miscellaneous moving

expenses. The current 1980 and 1981 estimate rezlect 1979 experience.

2 Persoooel traioioze 520 590 629 669

The increase from the 1980 budget estimate to the 1980 current estimate is due to announced tuition
increases and requirements for Civil Service Reform Act implementation training. The 1981 estimate assumes
the same level of effort as 1980,
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IIC TRAVELI..'.l.........l.'l..l................I..'..I........ ]-’947 2’154 1’899 2’021

Summary ofF Fund Requirements

A, Program Travelecseeseescecescescscsoscasssscasscsassscssncsss 13331 1,478 1,478 1,573
B Scientific and Technical Development T 249 265 265 282
C Management and Operation B 317 411 __156 166

Total, WA 1,947 2. 1.899 2021

Explanat ion of Fund Requirements

A Program 1,381 1,478 1.478 1,573

Program travel is directly related to the accomplishment of the Center"s mission. Travel for program
purposes reflects the continuing effort in space research, aircraft technology, flight simulation, fluid
mechanics, airborne science and applications, and space applications. The 1981 estimate provides for
essentially the same level of travel activity as in 1980.

B  Scientific and Technical Development T ____ 249 265 265 282

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community, This participation allows them to benefit
from exposure to technological advances outside LaRC, as well as to present both accomplishments and problems
to their associates. Many of the meetingsareworking panels convenedto solve certain problems for the benefit
of the Government. The 1981 estimate provides for essentially the same level of travel activity as in 1980.

(o3}

C  Management and Operations B 317 411 156 166

Management and operations travel is used for the direction and coordination of general management matters.
It includes travel in such areas as personnel, Ffinancial management, and procurement activities; travel of the
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Center's top management to NASA Headquarters and other NASA Centers; and local transportation. The decrease
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement

Section 112 of Public Law 96-86. The 1981 estimate provides for essentially the same level .of travel activity
as in 1980.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

111. FACILITIES SERVICES cuuiueuarnasnsnnsnsnnsnsnnsasnnsnnnnsnnns 8,803 10,192 10,914 12,537

Langley Research Center (LaRC) is located on 787 acres of grounds in a complex made up of laboratory and
office type buildings as well as research wind tunnels.

This complex encompasses 2,074,145 gross square feet of building space including 11 major buildings.
Also included are 18 major technical facilities. This physical plant houses an average daily on-Center

population of 4,200 to 4,500 personnel. Many of the test facilities are utilized on more than one shift/or
during off peak hours.

Summary of Fund Requirements

A. Maintenance and Related Services

1. Facilities., sssssssssnsnsnanansnnnanananansnsnnnnnnnnnns 649 624 680 759
B. Custodial ServiCesS. seesussssassnssnssnnssnssnnnsnssnnsnnnnnns 1,753 1,980 1,980 2,329
C. Utility ServiCes.. =sssssssssssssssusssnssnssnnsnnssnnnnnnnns 6.401 2.588 8 254 Q. 449

Total, Facilities ServiCes.... sevssssnsssssnssnsnsnsnnnnns 8.803 10,192 10,914 12,537

Explanation of Fund Requirements

A. Maintenance and Related Services

d. FaCilitieS suoeeerenussaanssannssnsnsannnsnnnnsnnnssnnnses 649 624 680 759
RPM 9-16




This activity provides funds for maintenance and repair of aging administrative facilities and utility
lines. This activity also provides for 12 workyears of effort to accomplish grounds maintenance. The
increase in the 1980 current estimate over the 1980 budget estimate is to accommodate work deferred from 1979.
The 1981 request reflects a continuation of the 1980 maintenance and repair effort at approximately the same
level.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Custodial Services. vovissnssssnnnssssnnnssannnsssannnnssnnnns 1,753 1,980 1,980 2.329

This activity involves 108 workyears of effort at LaRC to provide for janitorial and security services.
Also included are funds for fire protection services provided by the city of Hampton. Estimates for 1980
current and 1981 are based upon recently concluded wage increases for janitors and security guards. The 1981
estimate provides for the full year affect of wage increases negotiated in 1980. Services remain at the
current level.

C. Utilities Services.... =ssssssssassssasssassssnsssnssssnsnsns 6401 72588 8 254 2,449

Included in this item is the purchase of electric service from Virginia Electric and Power Company (VEPCO),
fuel oil from a local supplier, and water and sewage charges. Also included are funds for heat and steam
services from the USAF-Langley for East area facilities and, beginning in 1981, purchase of steam from the
city of Hampton for facilities located in the West area of LaRC.

A breakdown of the utilities costs is as follows:

1. Electricity (138,000 mWh) tucuuceunsnnsnasnnsnassnssnssnsssssnssnnassnasnnsnnnnnnnnnnnnnnss 7,307
2. Fuel oil (1,265,000 galS.) sucesunaasunnnasunansnananassnnanssnnsnnsnnassnnassnnnnsannnsnnnnns 569
3. Heat and steam (USAF) tuuucesunnsassnnassanasstasassssanssssnsssssassasanssnsnsssnnnnsnnas 247
4. \Water and SEWAQE.......ce. "R ssEsaEsaEasEEaEEEEEEEEEEEEETEEEEETEEEEEEEETEEEEEEEEEERRREEs 102
5. Steam (City Of Hampton) tuueetunaesrnnaasanaassnnassanasssaaassasanssssnnsasanssnnnssnnns 1,224

The increase in the 1980 current estimate over the 1980 budget estimate is the result of recent VEPCO
rate increases. The 1981 estimate reflects a reduction of 12 million kilowatt hours of electricity due to
revised programmatic requirements. All other estimates reflect the full year effect of 1980 rate increases.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IV. TECHNICAL SERVICES stuusansannannnsansansansannnnnnnnnsnnnnns 2,296 2,032 1,802 2,453
Summary of Fund Requirements
A.  Automatic Data Processing

d. EQUIPMENt vuevuesasnasnnasnnsansannasnnsnnsnnsnnnnnnnnnnns 467 311 86 270
2. OperatioNSesusssssssssssssnsnnunnnnnsnsnsnsnsnsnsnnnsnns 1,346 1,368 1,333 1,745
Subtotalssesessasassanansannnsannnsannnsannnsnnnnsnnns 1,813 1,679 1,419 2,015

B. Scientific and Technical Information
d. Libraryeeeeeeeessessssnnssnnasnnssnsnnsunsunsunsnnnnnsnnsns 125 101 136 142
2. Education and Information susesessssssnsssssssnnnnnnsnnns 358 _ 252 247 296
Subtotalesessasassannssannnsannnsannnsannnsnnnnsnnnnns 483 353 383 _ 438
Total, Technical ServiCes. seeesseesnssnssssnnssnnnnnnnss 2,296 2,032 1,802 2,453

Explanation of Fund Requirements

A. Automatic Data ProCesSSiNgecssssssssssnssnsansnnsnnsnnsnnnnns 1,813 1,679 1,149 2,015

Funds for the Center's business computer complex which provides the accounting and management information
data required by the Center and NASA are provided for in this function. Included are equipment lease,
purchase and maintenance; paper and other expendable supplies; small miscellaneous contracts; and a 33 work-
year level of effort support service contract for programming and operations.

1. EQUIPMENt curasensasansanansanansanansansassnsnannnsnnnnnns 467 311 86 270

This activity includes the lease and purchase of equipment associated with Langley's business
computer complex. The reduction in the 1980 current estimate from the 1980 budget estimate is due to the
acquisition of items in 1979 that had originally been planned for 1980. The 1981 estimate reflects a level
of routine equipment replacement and update. RPM 9-18




1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. OperatioNSuaesesssssssasnasnasnassnssssssnasnnsnnsnnnnns 1,346 1,368 1,333 1,745

This estimate includes ADP equipment maintenance, supplies, and the support service contract for pro-
gramming and operations. The reduction in the 1980 current estimate from the 1980 budget estimate is due to
the postponement of minor program updating until 1981. The 1981 estimate also reflects the full year cost of
support service contract rate increases anticipated in 1980.

B. Scientific and Technical Information cosesessnnsnssssnsnnsnns 483 353 383 438

This estimate provides support service contract assistance in the operation of the technical library and
Visitor Information Center. Alsc included are funds for public information services. The slight increase in
the 1980 current estimate over the 1980 budget estimate is due to the addition of several acquisitions
deferred from 1979. The 1981 estimate reflects activity approximately level with the 1980 effort.

1. Library seuseveueucsranenansnsannnnssasnnnnsnsnnnnnnsnnns 125 101 136 142

Nine workyears of support contract effort are for the operation of the Center's technical library.
The increase in the 1980 current estimate is due to the increase of one support service contract workyear and
increased wage rates. The 1981 estimate reflects the same level of effort provided in 1980.

2. Education and information....... .sesesssssssssssnsnnsnnns 358 252 247 296

Funding for all the Center's public affairs activities is included in this estimate. Included are
nine workyears of support contract effort for operation of the Visitor Information Center; coordination of
tours and special events; construction and transportation of exhibits; and other miscellaneous educational
and information programs. The reduction in the 1980 current estimate from the 1980 budget estimate is due
to the movement into 1979 of several small purchases originally planned for 1980. The 1981 estimate
reflects a level of operations approximately equal to the 1980 effort.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

V. MANAGEMENT AND @RIG 5.406 5.940 64020 6.352
Summary of Fund Requirements

A Administrative @Qui@S .. 1,079 1,182 1,187 1,377

B.  Printing and ReproductiONesescecceccssccscssecssccssassons 157 177 182 193

C  TransportatiONeecsccescccccsecscscscscsscsssssssscscnasssnsosss 1,313 1,360 1,422 1,568

D. Installation Common $dEes 2,857 3,221 3,229 3,214

Total, Management and Qadis 5406 2,940 6,020 6,352

Explanation of Fund Requirements

A Administrative QUGS . 1,079 1182 1,187 1377

This estimate includes funds for local telephone and exchange costs; Federal Telecommunications System
(FTS) service; and datafax and telegraph service. The increase in the 1980 current estimate over the 1980
budget estimate is due to an increase in service rates. The 1981 estimate provides for the full year effect
of rate increases for communication services.

1. Local telephone SEYViCCeeessscesnosccosccnceccssesseseossscssososenssscscscessrosssssssssss 870

This estimate provides for local telephone and exchange costs. The 1981 estimate provides for the
full year effect of rate increases.

2. Long diStance telephone Service50.o'oo....o.o...'.o'.o.o-‘.o.o...ot.o...'.'..000.0000 492

These funds provide for long distance telephone service for the FIS. The 1981 estimate provides for
the full year effect of rate increases for this service.

3. Other commuUNications ServiCeSececsecessessesesssssscsscesesssssscssssssnsssssscssscssconse 15

Included in this activity are costs for other miscellaneous communications such as teletype and
datafax services. The 1981 estimate provides for the full year effect of rate increases for these services.

RPM 9-20




1980 1981
1979 Budget’ Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Printing and ReproducCtioNscsesessasasanassssssanansnnannnnnns 157 177 182 193

This estimate provides for special printing and reproduction supplies, and a four workyear support
service contract effort for reproduction services. The increase in the 1980 current estimate over the 1980
budget estimate is due to an increase in support service contract wage rates. The 1981 estimate provides for
the full year effect of a previously negotiated wage increase in support service contract costs.

C. TransportatioNueeeesassssssssassanssnsassnnssnnnssnnnsnnnnnns 1,313 1,360 1,422 1,568

This activity includes the operation, maintenance, and purchase of motor vehicles; shipping transportation
and freight charges; a 4l1-workyear support service contract effort for pickup and delivery of freight furni-
ture, and other bulk objects; and a seven-workyear support service contract effort for operation and maintenance
of the NASA-L aircraft. This effort also includes all of the NASA-1 aircraft fuel, equipment, and expendable
supplies. The increase in the 1980 current estimate over the 1980 budget estimate is due to an increase in
support service contract wage rates. The 1981 estimate provides for the full year effect of the support
contractor wage increases and the full year effect of rate increases for other services.

D. Installation Common SErVIiCeS.. tasssssssnssnsnsanssnsnnnnnnns 2,857 3,221 3,229 3,214
These funds will provide for 77 workyears of support service contract effort for medical services, mail

delivery, stock issue and warehousing, and other general administrative support. Also included are the
rental and maintenance of office copy machines and equipment, minority programs, and other administrative
services and supplies. The 1981 estimate provides for a slightly reduced level of service from that provided
in the 1980 current estimate.

1. Center management and staff cuiuueeivneernaasnnanssaasananasanassnasssnnnssnnsannnsnnnnsnns 343
This function includes 13 workyears of support service contract effort and general supplies and

equipment purchases for all administrative support organizations at the Center. The 1981 estimate reflects
the full year effect of previously negotiated wage rate increases in support contract costs.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Medical SErVIiCEeS. .. wuuusssssssssssssssssssssssssssssssssssssssssssssssnnnssssssssssnnnnns 432

This function provides 11 workyears of effort for occupational and environmental health services,
included are dispensary services; emergency ambulance service; medical examinations; and health physics and
industrial hygiene services. The 1981 estimate provides for the full year effect of a previously negotiated
increase in the cost of support contractor medical services.

3. Installation suppoOrt ServiCes.............  sassssassssssssssssassnnssnasnnnnsnnsnnnnnnnns 2,439
This function includes 53 workyears of support service contract effort for mail delivery, stock
issuance and warehousing operations and micrographics services. Also included are the purchase, maintenance,

and rental of office copy machines, typewriters and other office equipment, and postage costs. The 1981
estimate provides for the full year effect of a previously negotiated increase in cost of support contractors.
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RESEARCH AND PROGRAM MANACHVENT

FISCAL YEAR 1981 ESTIMATES

LEWIS RESEARCH CENTER

DESCRIPTION

The Lewis Research Center occupies two sites in north central Ohio. The original site, established in 1941
adjacent to the Cleveland-Hopkins International Airport, has 366 acres including 14 acres leased from the City
of Cleveland. There are over 100 buildings and structures, including wind tunnels, test chambers, laboratories
and other research facilities.

The Plum Brook Station, established’in 1956, is located south of Sandusky, Ohio, about 50 miles west of
Cleveland, on land formerly occupied by the Plum Brook Ordinance works. There are 5,853 acres owned and
approximately 47 acres in easements. There are 69 buildings and 99 concrete storage bunkers. A 100 KW
Electric Wind Turbine Generator Facility designed to be operated remotely is in operation for a program jointly
sponsored by the Department of Energy and NASA. During 1975, consistent with our future research and tech-
nology needs, the principal facilities were placed in a standby mode.

The total capital investment of the Lewis Research Center and the Plum Brook Station, including fixed assets
in progress and contractor-held facilities at various locations as of September 30, 1979, was $449,036,000.

CENTER ROLES AND MISSIONS

The Lewis Research Center was established in 1941 as an aircraft engine research laboratory to meet immediate
wartime needs for superior airdraft propulsion systems. Since then, Lewis has developed and constructed many
outstanding facilities for testing full-scale aircraft engines and engine components, chemical rocket engines,
electric propulsion, space and terrestrial power generation systems and space communication systems. The
principal and supporting roles are:

PRINCIPAL

Aeronautics - Development of an advanced technology base for high performance civil and military aircraft
propulsion systems within environmental, safety and energy constraints. jevelopment Of a technology base to
advance the state of the art in aeronautical propulsion systems and components, including engine noise
reduction, high temperature materials and structures, improved engine efficiency, pollution control, computa-
tional fluid mechanics and technical support to military aviation programs.
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Launch Vehicle Procurement - Management and operation of the Centaur launch vehicle system for scientific and
applications missions for Government and commercial users.

Space Propulsion Systems Technology - Development and maintenance of the space propulsion systems technology
base, including associated structures and materials work.

Space Energy Processes and Systems Technology - Development and maintenance of the technology base, including
associated structures and materials work.

Energy Technology - Conducting energy-related research and development, primarily on a reimbursable basis,
with broad emphasis on solar, gas turbine, ground propulsion and other appropriate terrestrial energy systems.

Communications Systems Technology - Development of communications technology, including high power
microwave and millimeter-wave components and systems oriented towards satellite-based applications.
Includes flight experiment development and management.

SUPPORTING

Environmental Observations = Development of remote sensing technology and systems for applications to water
quality in the Great Lakes.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related Costs. ..o eeeceeeaans 74,251 80,524 82,203 84,262
1. Travel. .o ooiiiiiiiit aesasssssssssssaasaasaasnnnnnnnnnnnn 1,002 1,208 1,169 1,244
111. Facilities ServiCeS. sivusssssnsnsnsnsnsnsnanansnsnsnsnnnns 9,565 10,894 11,312 12,307
IV. Technical ServiCes. ... ... ... sieesssssssssssssssnnnnnnns 681 429 885 1,043
V. Management and Operations:=«s=ss=ssssssssrsrssssnnnssrsans 1,958 _2.745 2,256 2,504
Total, fund requirementS. . cccceesssssnnsssssnnnnnnnnnns 87,457 95,800 97,825 101,360

Distribution of Permanent Positions bv Program

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions

Space Transportation Syste. ............... ... 108 &4 &4 71
Space Tlight operationS..cieeesssrsaassnrsanssnrsnnsnnnnns — 1 1 1
Expendable launch vehicles........ ... iiiiiiiiiii.. 108 83 83 70
SPACE SCIiBNCE ..o 5 —e— - -
Planetary exploration..uceccusssessnrsassnsnsnsnsnnnnnnnns 1 ——— -—- -—

4 ——— _— _—

Life SCIONCES. - oo e e e e e




1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate

Space and Terrestrial ApplicatioNS.cessassssnsasssansannnanns 122 122 122 122
Space applicationS. seasssssssanssnsssassssansansnnnnnnnnns 111 111 111 111
Technology utilization. cuessassssssassnsnsasnnnnnnnannnnns 11 11 11 11
Aeronautics and Space TechnOlOPY cassssssssnsssnsasnnnnnnnnns 1,967 1,969 1,969 1,982
Aeronautical research and technologyeees susssnsnssannnnnns 1,193 1,198 1,198 1,211
Space research and technologY seesssassasnnsnsannnannnnnnns 378 375 375 375
Energy technolOgY sesesasassssananasasnsnnnnnasnnnnnnnnnnns 396 396 396 396
Subtotal, direct poSitioNS sessassesscnsansannnnnnnnnnnns 2,202 2,175 2,175 2,175
Center Management and Operations Support Positions.......... 656 660 660 660
Total, permanent POSIitiONS ssessasassancasannannnsnnnnnnnss 2,858 2,835 2,835 2 ,835

PROGRAM DESCRIPTION

Permanent Positions
(Civil Service)

SPACE FLIGHT OPERATIONS......... 1

The Lewis Research Center provides scientific and engineering consultation and technical support for the
Solar Electric Propulsion System being conducted by the Marshall Space Flight Center. The consultation and
support is in the area of electrical propulsion systems, with special emphasis on ion field effects.

EXPENDABLE LAUNCH VEHICLES. ... 70

The Centaur Launch Vehicle program provides launch vehicles and launch operations for automated space
missions. The program includes the procurement of vehicle systems hardware, launch services, engineering and
management support as well as maintenance and operation of ground support equipment.
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In 1981, clvil service personnel working on the Centaur Launch Vehicle program will continue to support the
launching of both Government and commercial payloads. Currently, three Atlas— Centaur launches and a back-up
are scheduled in support of the Navy FLTSATCOM and the INTELSAT V program for COMSAT.

Permanent Positions
(Civil Service)

SPACE APPLICATIONS....... e eusssssssssssasssanssasnsanssanssanssnnssannsnnnsnnnsnns 111

Space Applications at the Lewis Research Center consists of space communications and environmental observa-
tions. In 1981, Lewis civil service personnel will continue to support these programs as follows:

Communications = Lewis, as the responsible Center for communications research and development, is studying
the capabilities and costs of various advanced satellite communications systems concepts directed at
providing additional frequency bands and improved communication service. The studies are being focused on
the needs of the public and private sectors, both nationally and internationally. Lewis is working on
experimental systems with possible application to both the ground and space segments of any future advanced
communications systems. Lewis has begun a technology development program to expand the communication bands
useable for communications in order to meet the increasing needs for additional frequencies. The principal
focus of the program is the 20 to 30 gigahertz band. Additional research and technology efforts dealing with
a wide range of frequency bands are also being conducted.

Environmental Observations = Carrying out its role of applying NASA's technology to regional needs, Lewis is
developing and applying remote sensing technology to important areas of earth surface characteristics.
Program milestones include verification of remote sensing data for organic and inorganic matter in the Great
Lakes and completing the evaluation of coastal zone color scanner algorithms.

TECHNOLOGY UTILIZATION wuueunnssannssnnssannnannssnnnsannnsannssnnnsnsnsannnsnnnnnnnns 11

In 1981, Lewis civil service personnel in the Technology Utilization program will be involved in transfer
of new knowledge and innovative technology resulting from NASA R&D programs for application in industry, the
public sector, and medicine. The primary objectives are to: (1) increase the return on the national invest-
ment in aerospace R&D; (2) shorten the time from discovery to application; (3) aid the movement of new know-
ledge to potential users; and (4) contribute to the development of improved means of transferring the new
knowledge to other places of potential applications.
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Permanent Positions
(Civil Service)

AERONAUTICS RESEARCH AND TECHNOLOGY............ 1,211

Lewis' major responsibility within aeronautics is propulsion. The general goal of Lewis is to provide the
advanced technology base €or developing high—-performance civil and military aeronautical propulsion systems
which are economical, fuel-conservative, and reliable, and which operate within minimum environmental impact.
The civil service personnel in 1981 will be involved in conducting the ongoing program at the Center as
described below:

In aeronautical propulsion-related research, the goal is to develop an understanding of the physical
phenomena related to propulsion systems and components including aeroelasticity phenomena, computational
fluid mechanics, low and high temperature composite materials, fatigue failure mechanisms, emission
characteristics in reciprocating and turbine engines, alternate fuels characterization, noise generation
mechanisms, and integrated control concepts.

The major goal in the components technology program is to advance the state of the art in engine components
including composite fan blades, low aspect ratio compressor stages, core turbine cooling, blade clearance
controls, advanced transmissions, prevaporizing combustors, two-dimensional nozzles, supersonic inlets, high
and low speed propellers, bearings, seals, and instrumentation.

In engine systems technology, Lewis is studying problems encountered in complete engines and propulsion
systems including engine performance at various altitudes, inlet flow distortion effects, dynamic component
interactions, thrust augmentation, advanced control systems, techniques for reduced fuel consumption, engine
emission and noise reduction, propulsion system-airframe interactions, aviation safety and icing research
technology associated with propulsion systems.

Within the aeronautics program at Lewis, work is being performed on a number of major project areas
including materials for advanced turbine engines, energy efficient' engine, variable cycle engine, advanced
low emissions combustors engine component improvement, quiet short-haul research aircraft, supersonic cruise
research, advanced turboprops, advanced rotorcraft transmissions and broad specification fuels.

An extensive effort in materials and structures development supports the aeronautics propulsion program.
The scope of this program involves both metallic and non-metallic materials and their application to advanced
aircraft engines. Areas of emphasis include the development of alloys and matrix composites capable of higher
operating temperatures, with longer operating lifetimes, and lower fabrication costs. The fatigue and
fracture behavior of alloys under operating conditions and the development of operating life prediction tech-

nigues are an integral part of this materials development effort.
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Permanent Positions
(Civil Service)

SPACE RESEARCH AND TECHNOLOGY. suvuusssssnnssanssnssnnssnnsannsnnsnnnsnnssnnsnnnsnnns 375

The major roles of the Lewis Research Center in Space Research and Technology are to advance the state of
the art and maintain a technology base for advanced propulsion and power systems, including associated
materials and structures work and space power processing. In 1981, civil service personnel will be used in
the activities described below.

The Lewis space propulsion programs include chemical and electric propulsion technology and component and
systems development. The chemical propulsion program emphasizes advanced engine systems and components
required for future space systems beyond the capability of the Space Shuttle. Improved components and methods
of life prediction are being developed and demonstrated, advanced fuel-oxidant combinations are being tested,
and complete engine systems tests are being conducted. Technology developments .include advanced cooling
techniques, fabrication techniques and materials for rocket chambers and nozzles, and advanced high pressure
fuel/oxidant feed systems.

Electric propulsion supports both primary propulsion and auxiliary propulsion applications. The primary
propulsion technology program consists of further thruster performance verification tests, performance
testing of supporting power processor systems to deliver power to the thruster and its controls, and the
integration testing of complete thruster systems, including the thruster, power processor, propellant storage
and distribution system, thruster gimbal mechanism, controllers, and thermal control systems. Auxiliary
electric propulsion meets spacecraft requirements for maneuvering, station keeping and altitude control. The
present program objectives are to verify the performance of a one-millipound thruster, develop and test
thruster power systems, and perform complete system verification tests.

Space power generation studies include solar photovoltaic and electrochemical energy conversion. The
photovoltaic program is directed towards an improvement in solar cell efficiency, reduced cost, and improved
operating life. Electrochemical research and development supports extended operating life and improved
energy density for space batteries and fuel cell components and systems. Lewis is also conducting a program
to advance the state of the art of microwave power amplifiers for potential future applications in communica-
tions and power transmission.

The interactions of the space plasma environment with high voltage power systems and components are being
studied and technology is being developed to control these interactions and prevent power system failures.

The Lewis program in space materials technology emphasizes the development of improved materials for
advanced space power generation, propulsion and communications systems. Studies include space environmental
effects on superalloys and composites, and lubrication problems in mechanical components.
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Permanent Positions
(Civil Service)

ENERGY TECHNOLOGY ....ioiiii. assssssssssssssssnssssssssssnssssssnssnssnnssnssnnnnnsss 396

Civil service personnel will be involved in ongoing energy research and development projects related to
meeting program milestones of 1981 and subsequent years.

Lewis provides a supporting research and technology base in terrestrial energy conversion and advanced
ground propulsion under sponsorship of the Department of Energy. Presently under development are large wind
turbogenerators (200 to 2,500 kilowatts) to help meet public power requirements and photovoltaic power
systems where their application appears practical. Other programs at Lewis supporting stationary power
generation include improved coal-fired utility gas turbine and magnetohydrodynamic system studies. Energy
storage systems for stationary power applications are also under development.

Ground propulsion systems development at Lewis include advanced heat engines and electric vehicles. The
major thrust of the heat engine project is to advance the technology level of the auto gas turbine and
Stirling engine propulsion systems such that their application to automotive propulsion would be practical and
cost effective. The electric vehicle project provides near-term technology improvements to existing electric
vehicle components and systems.

Program milestones for 1981 include completion of design and initiation of hardware fabrication for advanced
electric and hybrid vehicle propulsion systems; the testing of ceramic components in auto gas turbine engines
for automotive application; and completion, installation and initial operation of a two and one-half megawatt

wind turbine.

CENTER MANAGEMENT AND OPERATIONS SUPPORT. # s s+ ssssssssssssnssssssssnnnssssssnnnsssnns 660

Center Management and Operations Support is defined as that support or services being provided to all Lewis
Research Center organizations which cannot be directly identified to a benefiting program or project. The
civil service personnel involved are:

Director and Staff

The Center Director, Deputy Director and immediate staff, e.g., Technology Utilization, Equal Opportunity,
Public Affairs, Reliability and Quality Assurance, Shuttle Assessment Office and Chief Scientist.
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Management Support

Includes a wide range of activity categorized as management support for programs and functional organiza-
tions for the entire Center. Specific functions include resource and budget management, legal and patent
counsel, program control, contracting and procurement, personnel management, property management, financial
management, environmental health, resource control and management information systems and analysis.

Operations Support

This is a broad spectrum of activity that is required to maintain and operate facilities, buildings, and
equipment; and to provide the normal housekeeping services and logistics support for the personnel who manage
and conduct the affairs of the Center. Specific activities are:

Maintenance and operation of all buildings and facilities
Data processing and computer support

Reliability and quality assurance

Centerwide security and protection

Fire protection

Custodial services

Logistics support including transportation and supplies
Medical care of employees

Photographic and graphic support
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RESOURCE REQUIREMENTS BY FUNCTION

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

PERSONNEL AND RELATED COSTS.... sssesssssssssssssssssnsnnns 74,251 80,524 82,203 84,262

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent poSitiONS cavessasssssnsansssansanannnnss 65,394 71,057 72,143 73,673

b. Other than full time permanent poSitioNS..uussaans 995 909 1,177 1,249

c. Overtime and other compensatioNcusssessssasnssnnns 1,068 1,142 1,408 1,502
Subtotal, Compensation sssssssssassssanssnsnnnnns 67,457 73,108 74,728 76,424

2. BenefitS... tevevasasasasnsnsssasssnsnsnnnnnnnnnannnnns 6.488 6,998 7,061 7,361
Subtotal, Compensation and Benefits... .sveieevnsannnss 73,945 80,106 81,789 83,785

Supporting Costs

1. Transfer of personnel cscscssasessssansnsasannsnnsnnnnns 8 58 39 46
2. Personnel trainiNg covasasssasasasnsnnnnsnansnnnnnnnnns 298 360 375 431
Subtotal, Supporting CoStS........cccvviiiiinnn... 306 418 414 477
Total, Personnel and Related Costs.................... 74,251 80,524 82,203 84,262
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Explanation of Fund Reauirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and BenefitS........ sesssusssssussssnsnsnnnns 13,945 80,106 81,789 83,785
1. COompPensation.. sssssssssssssssssssssnnssnnnnnnnnnnnnnns 67,457 73,108 74,728 76 ,424
a. Permanent poSitioNS sessssnsssnsssnnsnssnsnsnnsnnnnns 65,394 71,057 72,143 73,673

The funds shown will support 2,835 permanent positions in 1981, the samg level as 1980.

Basis of Cost for Permanent Positions

In 1981, the cost of permanent positions will be $73,673,000. The increase of $1,530,000 from the
1980 level results from the following:

Cost of permanent positions iN 1980 .useseueuessusnsssasasannnnnnnsnsnsnsssnsnsnnnnns 72,143
Cost inCcreases iN 198l..uucueeunsnssnsnnsnnsnnsnsnnsnnsnnsnssnsnnsnnsnnnnnnns  sosssns +3 ,856
Within grade and career advances:
Full year effect of 1980 aCtioNnS. sevevevasssnsnsnanananananasasnnnnnns +747
Partial year effect of 1981 acCtioNS. seuvuveeesssssnnnssnssnnssnssnnnns +778
Full year effect of 1980 pay iNCreaseS. ssssessssssssasnssasnsnnnnsnnnnns +1,063
Change in reimbUrSementSes 4.ueuussennssnsnsnnnnsansnsnnsnsnsnssnnnsnnnns +1,268
COSt deCreases iN 1981.uuuessesnnnssrannnnsssnnnnnsssnnnnssssnnnnsssnnnnns -2,326
Turnover savings and abolished positions:
Full year effect of 1980 .ccuseussensansannsansansnnnsansnnsnnnsnnsnnns -940
Partial year effect of 1981 aCtiONS..... .vsevscsssssssassnsansnnsnnnns -1,076
One less paid day in 1981l.iceuesussnasnnasnssnansnnnnsnnsnnasnnnnnnnnnnnnns -310
Cost of permanent pPoSitions iN 1981.uusssrssssnsnnnnnennsssssssnnnnnnnnnnnnssssssnns 13,673
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full time permanent positions

1. COStuwuusnunnunnnnnnnnnnnnnnnnsnnsnnsnnsnnnnns 995 909 1,177 1,249
2. Workyears s=ssssssssnnsaansnnnsnnnsnnnsnnnsnnns 121 98 127 132
: The 1981 plan includes 132 workyears which will support the following programs:

Distribution of Other than Full Time Permanent Workyears

Program Workyears
Cooperative training.................................................... 48
Summer emp|0yment---------------------------------------.---------.----- 14
OPPOrtUNILY PrOgram S ettt n 35
Other temporary employment cuussssassassssnsssnnsnssnsnnnsnnnsnnnnnnnnnns 35

TOtal sssssssnssssnnsssnssssssssssssssssssssssssssssaassssannsnnnnnnnns 132

The increase from the budget estimate to the current estimate in 1980 reflects the continuation of
the part-time employment program, a new machinist apprentice program and the White House Research Apprentice-
ships program. The increase in the 1981 program is due to the scheduled build-up of the White House Research

Apprenticeships program.

c. Overtime and other compensatioNsssssssssassansnnss 1,068 1,142 1,408 1,502

The increase in overtime and night differential in 1980 and 1981 is related primarily to the full
year cost of the October 1979 pay increase and an increase of direct cost due to a decrease in reimbursable
compensation. Total overtime hours remain relatively constant,
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. BenefitS-0.0.00.....0...0'0.0lo0....-...00............ 6488 6,998 7061 7361

Following are the amounts of contribution by category:

Civil Service Retirement Fund.. .cvuvieeernnnnnnsnuns 4,495 4,974 5,000 5,198
Employee life insurance.... sussssssssssssssssnnsnnns 169 251 200 218
Employee health inSUranCe.vsssssssssssnssnnsnsnnnnns 1,424 1,489 1,453 1,586
Workman's compensation vavsessassassssassansannannnns 330 248 363 313
e O 38 30 40 41
Severance pay........coooeiiinnnn. e 27 -— -—- -—
Other BenefitS... cuseusesssnsnnssnsnssnnnnnsnnnnnnns 5 6 5 5

I - 1 6,488 6,998 7,061 7,361

The increase in 1981 is due primarily to the full year's effect of the October 1979 pay increase and
promotions reflected in the compensation estimates. Workmen's compensation costs are based on the Department

of Labor billings for 1980 and 1981.

B. Supporting CoOStS... ceasasssssssnsnsnanasananasnnnnnnnnnnns 306 1 14 417

(o]

d1. Transfer of personnel ciiesessssssssssssnnnsnsnnnnnnnns 8 5

(o0]

39 46

The increase in transfer of personnel in 1980 and 1981 is due to increased recruiting to meet the
requirements of maintaining a constant complement.

2. Personnel training sssesssssssssssssssnnsssssnsnsnnnnns 298 360 375 431

About 38% of the training cost is for technically oriented training. Another 33% is provided speci-
fically for the scientific and engineering staff. The remaining 29% supports other programs, including
administrative and clerical. The 1980 and 1981 levels include funds €or announced increases in tuition, and
for the Civil Service Reform Act implementation training.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IT. TRAVEL.uivsievnsansansanssnssnnsnnsnnsnnsnnsannannannnnnnns 1,002 1,208 1,169 1,244

Summary of Fund Requirements

A, Program Travel. cueueasasanananansssasasanananssssnasasanns 778 1,004 972 1,034
B. Scientific and Technical Development Travel............... 131 130 126 134
C. Management and Operations Travel.... seeeseesseaaaaannnnns 93 74 11 176

Total, Travel. cuveevsesnssnnssnnssnnsssnsnsnsnsnsnnnsnns 1,002 1,208 1,169 1,244

Explanation of Fund Requirements

A, Program Travel cesessasssnssnnssnnsnnssnnnnnnsnnnsnnnnnnsns 778 1,004 972 1,034

Program travel is directly related to the accomplishment of the Center's mission and accounts for approxi-
mately 83% of the travel costs. It provides funds necessary to manage major contractual programs in
aeronautical research and technology, space propulsion, materials research and development and energy tech-
nology. Program travel is also essential to the management and procurement of launch vehicles. The decrease
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement

Section 112 of Public Law 96-86. The 1981 estimate provides for essentially the same level of travel
activities as in 1980.

B. Scientific and Technical Development Travel. «ovuevuarunruns 131 130 126 134

Scientific and technical development travel permits employees to participate in meetings and seminars with
other representatives of the aerospace community. This participation allows them to benefit from exposure to
technological advances outside Lewis, as well as to present both accomplishments -and problems to their
associates. Many of the meetings are working panels convened to solve certain problems for the benefit of the
Government. The decrease from the 1980 budget estimate to the 1980 current estimate reflects a reduction in
travel to implement Section 112 of Public Law 96-86. The 1981 estimate provides for essentially the same
level of travel activities as in 1980.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel...............  cecssansnns 93 74 71 76

Management and operations travel is required for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, procurement, travel of the
Center's top management to NASA Headquarters and other NASA Centers, and local transportation. The decrease
from the 1980 budget estimate to the 1980 current estimate reflects a reduction in travel to implement
Section 112 of Public Law 96-86. The 1981 estimate provides for essentially the same level of travel
activities as in 1980.

111 FACILITIES SERVICES... sesssussssasansansnsansnnannnnannunns 9,565 10,894 11,312 12,307

Lewis Research Center (LeRC) occupies 366 acres of grounds with a complex of 170 buildings and structures,

encompassing 2,208,301 square feet. This physical plant houses an average daily on-Center population of
3,200. Many of the test facilities are utilized on more than one shift and during off-peak hours.

The estimates also include certain resources associated with plant needs at the component installation,
the Plum Brook Operations Division.

Summary of Fund Requirements

A.  Maintenance and Related Services

1. Facilities........  seeevsanssansansnnnsnnsnnnsnnnnnnnns 1,296 930 1,266 1,365

2. EqUIipMeNt . s vesvasnnsnnannnnnsnnsnnsnnsnnsnnsnnsnnnns 79 76 84 84
Subtotal...... ciessesasesarasasnanananarasnnnnnnnnns 1,375 1,006 1,350 1,449

B. Custodial Services......cciiiiiii i 1.739 2.075 2.250 2.353
C. Utility ServiCesS sessssessssasassasassasassasasnasassnnnns 6,451 7,813 7,712 8,505
Total, Facilities ServiCeS.ueeessssnssnssnssnnssnsnnsnnnns 9,565 10,894 11,312 E_S_O_Z




Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A, Maintenance and Related ServiCeS iesssssssnsassansasnsnnnns 1,375 1,006 1,350 1,449

1. Facilities.... seuveusennsnnsnnsnnsnnnnnnnnnnnnsnnnnnns 1,296 930 1,266 1,365

This activity provides for the operation and maintenance of facilities at the main Installation at
Cleveland and Plum Brook Station, involving 25 support contractor workyears. At Cleveland, facilities
maintenance requires 18 workyears of support contractor effort: one for engineering design, six for grounds
maintenance, and eleven for maintenance of heating, ventilating, and air-conditioning (HVAC) equipment.
Maintenance of buildings and grounds at Plum Brook Station requires seven workyears of support contractor
effort.

The increase in the 1980 current estimate over the 1980 budget estimate, and the increase in the
1981 budget estimate over the 1980 current estimate is due to an increase of 11 support contractor work=
years at Cleveland for HVAC maintenance.
2. EQUIPMENt sivernasassasnsnasnssassnsnsnasnnnnsnnsnnnnns 79 76 84 84
Funding in this category is required for periodic replacement and updating of facilities maintenance
and repair shop equipment. The increase in the 1980 current estimate over the 1980 budget estimate is due to
unexpected equipment failures.

B. Custodial Services.... sesssssssanssnnssnnsanssnnsannnnnnns 1,739 2,075 2,250 2,353

This activity involves 122 workyears of support contractor effort, 106 at Cleveland and 16 at Plum Brook
Station, to provide for security, janitorial, and fire protection services. The actual costs at Cleveland
for 1979 were lower than anticipated due to problems encountered while negotiating a contract for window and
floor cleaning; consequently, the cleaning services were not fully utilized. Estimates for 1980 and 1981
reflect full-year costs for services at both Cleveland and Plum Brook Station.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimatd Estimate
(Thousands of Dollars)

1. Security (57 Workyeal’S). AN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEER 1,156
2. Janitorial (65 WOI’kyeal’S) ..... EE NN NN NN NN NN NN NN NN NN NN NN NN NN NN N NN ENEEEEEEEEEEEE 1,038
3. Other SEYVIiCESeesssssessersossoresssonsancsnssonrssssssesecstostosssosocssotessctssscsscsntsses 159

Other services include rubbish disposal, fly ash removal, and industrial cleaning of walls, lights and
windows on an as needed basis.

C. Utilities SerViCES EEE NN NN NN NS NN NN NN N NN NN NN NN EEEEEEEER 6451 7813 7712 8505

The 1981 estimate covers the projected consumption at Lewis and the Plum Brook Test Station. Electrical
power is provided by the local utility company with locally procured fuel oil being used as a central plant
fuel at both sites. Natural gas is the primary heating fuel used at Lewis with oil as a back-up fuel, de-
pending on the market situation. Fifteen workyears of contractor effort provide for the operation of the
central heating plant. The decrease in the 1980 current estimate from the 1980 budget estimate is the result
of a slight downward revision in the estimate of utility rates. The increase in 1981 is due to utility rate
increases and the addition of a new purchased services contract for operation of the Center's electrical

power substation, which will cost $175,000. The distribution of the utilities budget is as follows:
1. EIeCtriCity (1619448/mWh)0 NN NI NN NN NN NN NN NN NN NN NN N NN NN NN NN NN NN EEEEEEEEE 6,298
2- Natural gas (574,000 K Cu- ft.)'.......'....'..‘...‘.........'...'.....".'....'...... 1,611
3. Fuel oil (36,000 gals.). I NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEENEEEEEE 41
4, Water and SEWAR C o e 0000000000000 0000000000000000000000000000000000000000000000000000000 190
5. Operatlon of electrical power SUDSLAtiONeeseescosesssoscoscsscoscossosssnsssssssssscssoee 175
6. Operation of central heating plantecssssecccccssesssssscssccscscscssssssssssssssssssvnne 190

IVe. TECHNICAL SERVICEScsesecesccscscsoseccccsssssssoscssscscocossssse 681 29 885 ﬂ

Summary of Fund Requirements

A. Automatic Data Processing

1. Equipment........-.....-................................ 15 13 20 22
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. OperationSeeecscsssescosssescrcccecscsosccsssocsascssnscse 110 213 143 192
2l 125 226 163 214

B. Scientific and Technical Information
1. Hayeeeeeee BEssEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE === 43 — ———
2. Education and Informationesaisssssssssossossvosoransnssss 556 160 722 829
SUbtoOtalecesseosevsesssessessscssscscsccsnssscsascanes 556 203 722 829
Total, TEChNTCAl Servicese s snsunsosssesnssnssnnsoosenns 681 429 885 1.043

Explanation of Fund Requirements

A Automatic Data Rusiy 125 226 163 214

The funding provides for administrative data processing including equipment maintenance, programming and
operation.

1. Equj-pment...O‘........0......'.....0.....l..........l.i. 15 13 20 22
Funding in this category is required for the periodic replacement and updating of administrative ADP

equipment. The increase in the 1980 current estimate over the 1980 budget estimate is due to the addition of
acquisitions deferred from 1979. The 1980 level of activity is “continued in 1981.

2. OperatiOHSOOQQ.o.....o.-o.o.-oooo.oo-o.oooto.0..0.0.0.00 110 213 143 192

The 1981 increase provides for a cost of living increase in the support contractor agreement and an
increase in work load due to an expanding computer function. The decrease in the 1980 current estimate from
the 1980 budget estimate is due to postponing full«scale expansion activities until 1981. Keypunch services
formerly provided by support contract are now acquired as purchased services.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Scientific and Technical Information —.................. 256 203 122 829

Included in this activity are the purchase of pamphlets, supplies, and materials required for the opera-
tion of the Lewis Research Center educational programs, public information services, and the operation of the
Visitor Information Center «

1. Libraryesescceccessscsceccoccoscsscscsscescscossssscssessoes ——— 43 ——— -
Planned acquisitions which appeared in the 1980 budget estimate have been cancelled.
2.  Education and Information.............cccccoeiinnnnns 556 160 722 829
Funding for operation of the Visitor Information Center, conduct of tours and special events, con-
struction and transport of special exhibits, and related activities are included in this category. The

increase in the 1980 current estimate over the 1980 budget estimate is due to the transfer from Headquarters,
a contract of 12 support contractor workyears and an increase in supplies and materials.

V. MANAGEMENT AND OPERATIONS......‘.........l.................. ]-J958 2,745 21256 21504

Summary of Fund Requirements

A Administrative CommunicationSesecessscesssssscsscscscessssscscsssss 626 751 656 731
B. Printing and ReproductiONecesssscesscsscescssessenssscssssnsne 4 5 4 4
C. TransportatiONecececcccesscsacsscscccscscsccsccscncscsascnnscns 477 601 557 629
D. Installation Common ServicCeSeecsessccesssscessssssssscsssonscss 851 1,388 1,039 1,140

Total, Management and Operations...........cccccoeuveenn. 1,958 2.745 2.256 2.504
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A.  Administrative Quctis. 626 751 656 731

This estimate provides for leased lines and equipment for local and long distance telephone service,
Federal Telecommunications Service (FTs), trunklines for Federal communications, and nontelephone communi-
cations including telex, advanced records system, datafax and teleconference equipment. The decrease in the
1980 current estimate from the 1980 budget estimate is the result of an effort to constrain the growth of
costs in this function. The 1981 estimate assumes the same level of service as in 1980, provided at higher
rates.

1- Local telephone SEIVIiCCeee00000000000000000000000000000000000000000000000a0sssssssscsss 339

This activity includes the leased lines and equipment necessary to serve the Center. This service is
comprised of approximately 1,785 instruments, 800 stations and 40 incoming and outgoing lines.

2. Long distance telephone SEIVIiCEessonsesssscesososssosonscsssscssscscsssncsscssvsccossscsnee 357
Commercial long distance costs, FTS costs, and overseas calls are included in this category.
3. Nontelephone COMMUNICAtiONSeaecsesesssssssssonsccosssnsnsscnsencsscsossesscscsscsscsnscssnnsss 35

This estimate includes funds for one telex instrument, one GSA teletype, advanced record systems
unit, one "“rapidfax,’” one "‘datafax,"” four teleconference units, oceanic cable service, and postage.

BnodrfictidgeapeR 4 -2 4 4

This activity includes general administrative printing services.

Ce Transportationooooooo.o.ooo-o-ooooooooo.oo.toooo.-o-oo.oooto 477 601 557 629

This function includes services for moving and hauling, packing and crating, motor vehicles special
maintenance, procurement, aircraft operation and maintenance. One support contractor workyear is utilized
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at Plum Brook Station for heavy equipment maintenance. The decrease in the 1980 current estimate from the
1980 budget estimate is the result of efforts to constrain costs in this function. The 1981 estimate assumes
the same level of services as 1980.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

D. Installation COMMON SErViCeS......ccocovivceiiieinnne. 851 1,388 1,039 1,140

This funding provides for 41 workyears of support contractor effort to support Center management and
staff activities, medical services, and various Installation support services. The decrease in the 1980
current estimate from the 1980 budget estimate is due to a reduction in purchases of supplies and materials.

1. Center management and Staff................-o...-...............-.....-............... 81

This funding provides for a support service contract for Center management and administrative
records keeping «

2. Medical ServiceSo.o.oooooooooooooo-o--o..oooooooo-oo.oooc-oono.ooo-oooo.oooooonoo-.o.o 315

At Cleveland this category includes the cost of our staff examinations clinic support service con-
tract and medical supplies and special x-ray and medical examinations for our in-house occupational medicine
program. These services are provided by six workyears of support contractor effort. At Plum Brook Station
two workyears of support contractor health physicist effort is required to monitor the nuclear reactor.

3. Installation Support Servicesoc...l............'.....l....'.........O.I.............‘. 744
This function includes 33 workyears of support contractor effort for mail and package distribution
services, and stock issue and warehouse operations. Also included are the purchase and maintenance of

office machines and equipment. Twenty-eight of the workyears are utilized at Cleveland and five at Plum
Brook Station.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1981 ESTIMATES

NASA HEADQUARTERS

DESCRIPTION

NASA Headquarters is located at 400 Maryland Avenue, SN, Washington, DC, and occupies other buildings in the
District of Columbia, Maryland and Virginia. Except for some office space leased in the District of Columbia

and a storage area in Virginia, personnel occupy Government-owned buildings.

HEADOUARTERS ROLES AND MISSIONS

The mission of the National Aeronautics and Space Administration Headquarters is to plan and provide executive
guidelines for the implementation of national space and aeronautics programs consistent with the objectives
stated in the National Aeronautics and Space Act of 1958, as amended. These objectives are to:

1. Extend our knowledge of the Earth, its environment, the solar system, and the universe;

2. Expand practical applications of space technology;
3. Develop, operate, and improve manned and unmanned space vehicles;

4. Improve the civil and military usefulness of aeronautical vehicles, while minimizing their environmental
effects and energy consumption;

5. Disseminate pertinent findings to potential users; and
6. Promote international cooperation in peaceful activities in space.
The following offices at Headquarters assist management in carrying out the technical aspects of the mission:

Office of Space Transportation Systems: Responsible for the research, development and operations of space
flight programs including the Space Shuttle, the essential element of the Space Transportation System that-will
be used to conduct the space operations of the 1980's. The Space Transportation System consists of the Shuttle,
a reusable manned vehicle; and the Spacelab, an experiments payload carrier being developed by the European
Space Agency. Transportation Systems office also has program responsibility for expendable launch vehicles.

(A new Headquarters program office has been established to be responsible for operations of the Space Transpor-
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tation System, and is currently under study in regard to the organizational structure‘and staffing).

Office of Space Science: Responsible for scientific research and development effort utilizing a variety of
flight system and ground-based observations to increase man's knowledge of the universe. The Earth, Sun, Moon,
the planets, interplanetary space, other stars and galaxies, and the interaction among those bodies and systems
are all objects of these investigations. The Life Sciences program is also under the direction of the Office of
Space Science.

Office of Space and Terrestrial Applications: Responsible for Conducting research and development activities
leading to demonstration and transfer of space-related technology and capabilities which can be effectively
applied and used for practical benefits on Earth. These research and development activities involve the follow-
ing program areas: resource observation, environmental observation, space communications, material processing
in space, technology transfer, and technology utilization.

Office of Aeronautics and Space Technology: Responsible for the aeronautical space and energy research and
technology programs. The aeronautics program develops technology culminating in safer, more efficient,
economical and environmentally acceptable air transportation systems which are responsive to national needs.
The space research and technology program provides a technology base which anticipates the technical needs
and provides technology options for future space activities. The energy program provides an interface with
and support to the Department of Energy in the execution of interagency related activities conducted by NASA
The Office of Aeronautics and Space Technology is also responsible for coordinating the total NASA program of
supporting research and technology related to specific programs and projects to insure a comprehensive properly
balanced agency research and technology program.

Office of Space Tracking and Data Systems: Responsible for the development, implementation, and operation of
tracking, data acquisition, command, communications, and data processing facilities, systems and services re-
quired for support of all NASA flight missions. This office also provides centralized planning and systems
management for the administrative communications of NASA installations.

Research and Program Management (R&PM) funding is used to support the staffing and operation of NASA Headquarters
in Washington, DC. The overall capability of the agency to operate effectively is dependent upon sufficient R&PM
funds to hire and support a Headquarters workforce to furnish direction and coordinate the accomplishment of the
Agency mission. This portion of the budget is prepared to accomplish the following objectives:

o To provide a balanced Agency Headquarters workforce capable of planning, formulating, advocating and pro-

viding executive direction to national programs to implement the objectives stated in the National Aero-
nautics and Space Act of 1958, as amended.
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o To provide a balanced Headquarters supporting workforce capable of providing necessary administrative,
operational and logistical support to those Headquarters elements concerned with carrying out the mission
of the National Aeronautics and Space Administration.

o To provide adequate facilities to house the workforce in Washington, DC.

o To provide for technical, administrative and logistical support necessary to facilitate accomplishment of
NASA goals and objectives as administered by the Headquarters.

The Headquarters workforce consists of a professional and clerical staff organized into the program offices
indicated above and appropriate supporting staff offices. Funding for pay, travel and necessary support
services are included in this portion of the budget submission. Each office is assigned a function consistent
with NASA Headquarters mission. The number of personnel authorized to an office is determined by Management
based on the approved personnel ceiling for the Agency and the functions to be performed. The composition of
the staff of an office is determined by the head of the office based on the office ceiling and the function to
be performed. AIll personnel are appointed and paid consistent with classification standards established by
Office of Personnel Management. Overall Agency direction is provided by the Administrator, and his personal
office staff: He is assisted by heads of special and technical staff offices which perform functions necessary
to the effective operation of the Agency and the Headquarters. Such offices are concerned with administration

and management or support of the Headquarters. Included are such offices as the Chief Scientist, Chief Engineer,
Comptroller, General Counsel, External Relations, Management Operations, Aerospace Safety Advisory Panel, Equal
Opportunity, Procurement and the Inspector General. The Headquarters currently has eleven (11) installations

throughout the U.S. which Perform agency operational missions under direction of the Headquarters staff.

The Headquarters supporting personnel are organized to perform agency and Headquarters functions, although
some elements perform only Headquarters support. For example, the Office of Headquarters Administration provides
for support to the personnel and physical plant in Washington, while the Office of Personnel Programs provides
both Headquarters and Agency direction and support with respect to personnel requirements.

Facilities consist of GSA leased space at FB-6, FB-10B and Reporters Building in Washington, DC, and a storage
area in Virginia.

Technical support required by Headquarters is performed primarily by support service contractors. Currently,
contractors support Headquarters automatic data processing and the scientific and technical information program.
Administrative and logistical support is provided by the in-house workforce assisted by miscellaneous contract
services. Such support includes communications, printing, supplies, materials, equipment, transportation,
occupational medicine and health, and other administrative support services.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

.1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of-Dollars)

I. Personnel and Related COStS uuusenansnssnnnnnsnnnnnnnnnnnnnns 54. 268 551893 60. 267 64.037
TI = Travelsssessssssssssassnnnasnsssnassnnnnnnasnssnnsnnnnnnnnnnns 2. 769 2. 697 2.836 3. 236
III+ Facilities ServiceSsssssssssssssnssnsansansanssnnannannannnn 5.112 5. 662 5.693 51904
IVe Technical ServiCeS-=sssssssssssssassssnsussnnnsnnnsnnnnsnnnns 15.550 151989 14.557 16378
V= Management and OperationS =ss=ssessessessassnannannannnnnnnss 6. 774 7.256 7.335 8.074
Tptal. fund requiremMents sesssssssnnsssnssssnnnssnnssnnnnns 84.473 87. 497 90 4688 97. 629

Distribution of Permanent Positions by Program

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

Direct Positions

Space Transportation SySteMS cuessssssssasansnsssssssananannnnnns 196 196 203 230
Space ShuUttlesassassasssnasnasnssnsnnnnsnnnnnsnnnnnnnnnnnnnnns 77 70 89 89
Space flight operationNSeuessssssssssssssssnnsnsnnnnnnnnnnnnnnnns 105 112 103 130
Expendable launch vehiclesS cuveurauanannnnannnsnnsnnsnnnnnns 14 14 11 11
SPACE SCIiENCEasunssnssnssnssnssnnsnnsnnsnnsnnsnnsnnsnnsnnnsnnsnns 104 101 114 114
Physics and aStronOMY susesssssassansansnnsnnsnnsnnsnnsnnsnnnns 51 48 60 60
Planetary exploration.iasessssassssasassssanssnanannnsannnnnnnns 30 30 31 31
Life SCIENCEeSasuasnasussnsnnsnnsnnsnannnsnnnnnsnnsnnsnnsnnnnns 23 23 23 23
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1980 1981

1979 Budget Current Budget

Actual Estimate Estimate Estimate
Space and Terrestrial Applications r=ssssrrassssrasasssnssssnnas 111 114 114 114
Space applicationNsS cucuevavsssssasasanansnnssssasanananannnnnns 93 95 95 95
Technology uUtilizatioNsesassssananasasnanasasasnanannsnnnnnnns 18 19 19 19
Aeronautics and Space Technology ==ssrsesssrsassssnassssnasssnnns 160 159 142 142
Aeronautical research and technology ieessssaassssannssasnsnnns 82 81 74 74
Space research and technolOgY seasessanansanssnansnnannannnnnns 58 58 47 47
Energy technologY sueessssssnssnnssnnnsnnnsnnnsnnnsnnnsnnnsnnns 20 20 21 21

Space Tracking and Data SYStEMS cusvesanasasasnsssnnnsnasnsnnnnns 46 46 50 52__

Tracklng and data acqu|s|t|on---. ----------------------------- 46_ 46_ 50_ 52_
Subtotal. direct poSitiONS sessasasananananassssarasanannnnns 617 616 623 652
Management and Operations Support POSitioNS sessssssssassanssnnnnns 888 877 897 933
Total. permanent POSIitiONS seussssanasanananasasasssssnsnnnnnnnns 1.505 1.493 1.520 1.585
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RESOURCE REQUIREMENTS BY FUNCTION

1979
Actual

PERSONNEL. AND RELATED COSTS iusessssssnssssssssnansnsnnnnnnnnns 54. 268

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

a. Permanent pPOSitiONSsesassasansnsssssanansnsssannnnnnns 46. 773

b. Other than full time permanent posSitioNS.sssssssaannns 1.295

C. Reimbursable detaileesS .ieuseuscunransnnsnnnnnnsnnsnnss 405

d. Overtime and other compensation cesssssssssssasnsnnnnss 399
Subtotal. CompensatioN.sessassassassassansansannnnns 48.872

2. BenefilSuiueuesusuenasnsnnsnsnnnnnnsnnnnsnsnnnnsnsnnnnsnss 4.332
Subtotal. Compensation and BenefitSiveessssssssnssnnnnns 53. 204

Supporting Costs

1. Transfer of personnel.ciesesesesasasanasasasasassssnnnnnns 402
2. Office of Personnel Management SErviCeS.eeesssssssannnnnns 101
3. Personnel traiNiNg aceesassasasassanasssnasassanasasnannnns 561
Subtotal. Supporting CoOStSeasessansasassansssansannnnnns 1.064
Total. Personnel and Related CoOStS.ueeeceeennennnnnnnnnns 54.268

. 1980

Budget
Estimate

Current
Estimate

(Thousands of Dollars)

55. 893

48. 236
1.203
314
488
50. 241
4.546

54. 787

234
140
732
1.106

55.893

60. 267

50. 080
1,456
537
2.184
54.257
4. 681

58. 938

400
140
789

60. 267

1981
Budget
Estimate

64. 037

53. 497
1,446
537
2.184

57.664

62. 653

400
146
838

1,384

64. 037
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A.  Compensation and Benefits scueusussnsasansusnnnnsnnnnnnsnnnnsns 53,204 54,787 58,938 62,653
d. CompensatioNuesesesassssssssnnnssnsnsasnssnnnnnnnnnnnsnsnss 48,872 50,241 54,257 57,664
a. Permanent poSitioONS ceussasssnnssnsnssnnnnsnnnnsannnsns 46,773 48,236 50,080 53,497

The cost for permanent positions is the largest part of personnel and related costs. The funds shown
above will support 1,520 permanent positions in 1980 and 1,585 in 1981. The 65 additional positions in 1981
are required for the Office of the NASA Inspector General (25) and to support the Space Shuttle activities (40).

Basis of Cost for Permanent Positions

The estimate for permanent compensation (starting from prior year cost) is based upon the position
structure at the start of the year, as modified by the addition of new positions and abolishment of existing
positions, within grade advances, career advances, and the October 1979 pay increases. After these modifica-
tions, the year-end position structure is established and the cost effect for the year is calculated based on
the estimated period that these modifications are in effect, as follows:

Cost of permanent positions iN 1980 .ucsussasnssassnnasnasasnnsnnnasnnnnnnnnnns 50,088
Cost increases 1N 198, wuuuuussssssnssssssssssssssssssssssssssnsnnsssnsnnsssnns 3,904
Within grade and career advances:
Full year effect of 1980 actions............cooiiiiiiiiiiiinainn. +811
Partial year effect of 1981 aCtiONSuussassssansasansannssannnnnnsns +727
Full year effect of 1980 pay inCreasesS.......coocvviiiiiiinnennannnnn. +102
65 additional POSIitiONS tuususnassasnanasnasnasnssannnsnsnnsnnsnnnnns +2,264
Cost decreases iN 1981.ucuucuueunsnnsnnnnnnnsnnsunsunsnnnnnnnnnnnnns —487
Turnover savings and abolished positions:
Full year effect of 1980 actions...............oooviiiiiiinn.n. -282
One less paid day in 1981, tucvevasnnnannsnnnasannnnannsnnnnnnnnnns -205
Cost of permanent positions in 1981l. cucvuenasnanasnasnsnannsnasnsnnsnnnnsnnnns 53,497
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full time permanent positions

o O 3 0 X 1,295 1,203 1,456 1,446
2. WOIKYEarS cuvusasasasnsnsnsnsnsnsnsnsnnnnnsnsnsnnns 141 108 139 141

The increase from the 1980 budget estimate to the 1980 current estimate is due to the effect of the
1980 pay increase, an increase in the part-time program, and the new White House Research Apprenticeship
program. Within this program level estimate, the program is slightly skewed in 1980 to accommodate, within
reasonable limits, a significant number of re-employed annuitants following the 1979 early-out retirement
authority. The cost decrease in 1981 reflects a change in skill mix across the temporary program. The slight
increase in the 1981 workyear estimate reflects the scheduled build-up of the White House Research Apprentice-
ship program. The 1981 plan includes 141 workyears, which will be used to support the following programs at
the levels indicated below.

Distribution of Other Than Full Time Permanent Workyears

Program Wirkyears

Cooperative training

0 - 1 _1_4_1

c. Reimbursable detailees. civeenssnssnssnssnssnnnnsnnnnns 405 314 537 537

The services of a small group of military officer and civilian detailees from other government
agencies are utilized by NASA Headquarters where such assignments are of mutual benefit. The number of per-
sonnel detailed varies from seven to sixteen, all of whom are assigned to Headquarters program offices with the
exception of three that are assigned to the Office of Facilities. The current estimates for 1980 and 1981 will
cover the cost of thirteen manyears, an increase of four from the 1980 budget estimate. The 1980 current
estimate and the 1981 estimate reflect the cost of the October 1979 pay increase.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

d. Overtime and other compensatioN ssseessssssssasssssnnns 399 488 2,184 2,184

The increase in the 1980 current estimate over the 1980 budget estimate reflects the 1980 pay
increases. Included in the 1980 current estimate and the 1981 budget estimate is the Agency pool of $1,750,000
for the Senior Executive Service (SES) Rank and Performance awards.

2. BenefitS.. tucueuesusasunnnsnnnsnsnnnnsnsnsnnnnnnsnsnnnnnns 4,332 4,546 4,681 4,989
Following are the amounts of contributions by category:

Civil Service Retirement Fund. ccceveussssnnnnnnnnsnnnnns 3,294 3,365 3,518 3,755
Employees life iNnSUranCe.. suesessssssssnsannsnnnnnnnnnns 141 217 156 166
Employees health insurancCe. sesesssssssssssssssssnnnnnnns 731 733 792 830
Workmen's compensSation cusasassssssssansnsssanansnnnsnnns 106 128 143 150

FICA c vt it asessasasnsnasnnssnsnnnnsannnsnnnnsnnnnsnnnnsnns 58 68 72 88
SEVEeranCe PaY.... sssssssassssssasasassannnansnnanasnnnns 2 35 — -

LI - 4,332 4,546 4,681 4,989

In addition to compensation, NASA makes an employer's contribution to personnel benefits as authorized
and required by law. The increase in the 1980 current estimate from the 1980 budget estimate reflects the cost
of the October 1979 pay increases. The 1981 estimate includes benefit costs for the 65 additional permanent
positions. Workmen's compensation costs are based on the Department of Labor bills for 1980 and 1981.

B. Supporting COStS suunussssssnnnnnnssssannnnnnssssannnnnnssssnnnns 1,064 1,106 1,329 1,384

Supporting personnel costs provide for the expenses of moving employees to their initial duty station or
reassignment; for security investigations and other recruitment costs; and for maintaining and expanding the
skills of our employees. These costs are summarized as follows:

1. Transfer of personnel sevevevesasasasasssssssssnsnsnnnnnnns 402 234 400 400

Legislation enacted in 1966 provided that the Government would pay for certain relocation costs which
are budgeted in this category, such as the expenses of selling and buying a home and the cost of family reloca-
tions. The estimated costs for 1980 and 1981 are based on the historical average cost of relocations estimated

at Headquarters and in anticipation of bringing on board additional personnel to work in the Space Transporta-
tion Systems area.
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1980 1981
1979 Budget Current Budget
Actual Estimate. Estimate Estimate
(Thousands of Dollars)

2. Office of Personnel Management SErviCeSessssssssssnnnnnnns 101 140 140 146

Headquarters reimburses the Office of Personnel Management (OPM) and others for investigation of new
hires for the entire agency. The cost of investigations is a function of two variables, the number of investi-
gations to be conducted, and the unit charge made by the Office of Personnel Management or other agencies.
There is also a payment to MM for Federal wage system surveys.'

3. Personnel traiNiNg sesesssasasasssssnssasnsanasnsnsnnnnnnns 561 732 789 838

The maintenance and expansion of the skills is essential in carrying out the agency's many complex
technical programs. Such training is provided within the framework of the Government Employees Training Act of
1958. Part of the training consists of courses offered by other Government agencies, .usually for a fee. The
remainder of the training is provided through nongovernmental sources. The costs are for tuition, fees and
related costs for training at colleges, universities, technical institutions, and for the cost of seminars and
workshops in which groups of Headquarters and Field Center employees receive training in subjects of agencywide
interest. Such training is used to maintain and expand employee skills. The increase in the 1980 current
estimate and 1981 levels of training over 1979 experience is due to new training requirements for the Civil
Service Reform Act implementation.
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Summary of Fund Requirements

A Program Travel.......iieneneieeeeenn, 1,210 1,201 1,448 1,713
B. Scientific and Technical Development Travel.................. 413 305 305 323
C.  Management and Operations Travel........c... 1,146 1,191 1,083 1,200

Total, Travelseesecesseesosssccccsctsssssssscsccnsstssossccscs 2,769 2,697 2.836 3,236
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Explanation of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. E[og[am [rave| ssssssssssssssnnssassn s s s s nsannnnnnnnnnns 1210 1 207 1448 713

Program travel funds are used in support of NASA"s research and development programs, such as the Space
Shuttle, Space Flight Operations, Aeronautics and Space Technology, Space and Terrestrial Applications, Space
Science, and other direct Research and Development (R&D) projects. This category represents approximately 53
percent of the Headquarters travel requirements for 1981. The increases in the current 1980 and 1981 estimates
are a result of increased costs and travel associated primarily with Space Shuttle development and preparation
for Space Transportation Systems Operations,

B. Scientific and Technical Development Travel+=rsrsssessrsrsasas 413 205 305 323

Scientific and technical development travel permits employees to participate in meetings and seminars with
other representatives of the aerospace community. This participation allows personnel to benefit from exposure
to technological advances in the field which arise outside NASA, as well as to present both accomplishments and
problems to their associates. Many of these meetings are working panels convened to solve certain problems for
the benefit of the Government.

C. Man_a_g_em_enLa_n_d_o_p_e_La_LLo_n_g_T_LaALel ............................. 46 9 1.083 200

Management and operations travel is for the direction and coordination of general management matters,
travel by senior officials to review Center requirements and operations. Travel by functional managers in such
areas as personnel, financial management, and procurement to assure agency policies and procedures are being
implemented throughout the agency; local transportation; and Congressional travel. The decrease from the 1980
budget estimate to the 1980 current estimate reflects a reduction to implement Section 112 of Public Law 96-
86. The increase in 1981 results from increased management travel associated with the Shuttle Program.

11T, FACILITIES SERVICESeceeetocsccesssecsscssssccscsccvcsscsscsscccsne 5_._1_1_2 5.6 2 % 5904

NASA Headquarters involves a complex of buildings in the District of Columbia, Maryland and Virginia.

These are both Government-swned and leased buildings for which NASA must provide reimbursement to GSA in
accordance with P.L. 92-313.
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This complex encompasses some 556,790 gross square feet of building space including six buildings. This
complex of primary office space supports an average daily Headquarters population of 2,000 personnel.

Summary of Fund Requirements

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A Rental of Real Propertyeececscssscscccecsesesosscsscesssscossccaseees 4476 4,866 4,882 5011

B Maintenance and Related ServiceSeessssseosccscassssessasasssse _ 463 629 —629 —698

1. FacilitieSeseeesccesccccnssesossceosscossascsssssssosscoscaseae _ 463 629 — 629 — 698

C Custodial ServicCeSescssscecsecsescsccsssssssesesccssccsssssssss 173 167 182 195

Total, Facilities s 5112 5,662 5693 5904
Explanation of Fund Requirements

A Rental of Real W __ 4,476 4,866 4,882 5,011

Public Law 92-313 requires that agencies be charged for space and related services provided by the General
Services Administration (GSA) at approximate commercial equivalent rates. The amounts provided here covers
the cost of office and warehouse space utilized by NASA Headquarters personnel. The 1980 current and the 1981
budget estimate reflects increased rental rates as projected by GSA.

B Maintenance and Related @@ 463 62

1. FaCilitieSono.o.oconoonoo.ooo-oa-ooooo..oo.oo.to..oooooooo 463 629 629 698

©

629 69

(o]

This estimate includes maintenance, repair and alterations of buildings such as partition changes,
telephone changes and general buildings maintenance. The 1981 estimate reflects increased requirements
associated with anticipated changes in the utilization of office space in the building currently shared by
NASA and the new Department of Education.

ol

C CUStOdial SerViCeS.nn.QQloo-..c...Q.o.col.t.loo..o..ooo.ooo.oc 173 167 182 19

1. Security guard Service.............-.......-o......-............... EEEEEEEEEEEEEEEEEEEEEEE 190

These funds cover security guard service in the various Headquarters buildings. The 1980 current
estimate and the 1981 budget estimate reflect projected rate increases.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Security alarm SYSTeMS . usuuauesassssasasasassssssasasasnasssssssasasasnssssnsasnasnssssnsnnnns 5

This estimate includes reimbursement to GSA for the installation and maintenance of the security alarm
systems and equipment in the NASA Headquarters buildings.

IV, TECHNICAL SERVICES...iiiiiiiiiiiiie e 15,550 45, 989 14,557 16,378
Summary of Fund Requirements
A. Automatic Data Processing
1. EQUIPMENT . seeiiieesssnnnnnnnnnssssssssssnnnnnnnnnnsnnnnnns 1,929 1,298 1,298 1,595
2. OperationNS..ueeeevusssssesnnssssnnnnnnsssnnnnnnsssnnnnnnns 3,486 3,752 3,720 4,309
Subtotal....iiiiiiiiiiii i i s 5,415 5,050 5,018 5,904
B. Scientific and Technical Information
I I o] =1 203 134 213 223
2. Education and Information.............cciiiiiiias anananans 9,479 10,295 8,866 9,764
Subtotal..viuiiiinnnrrsrrrsrrsssssssnnnnnnnnnnnnnnnnnnns 9,682 10,479 9,079 9,987
C. Shop Support and SerVECES. ... -ucee e e cececeeeeeeanas 453 460 460 487
Total, Technical SErviCeS.....viiiiiriairissasiarisnnsissasnnss 13,550 15,989 14,557 16,378
Explanation of Fund Requirements
A. Automatic Data ProCesSSINg.:sssssssssssssssnnnnnsnnssssssssnnns 5,415 5,050 5,018 5,904

This estimate provides for the lease, purchase, maintenance, programming and operations services of ADP
equipment and involves one hundred support contractor manyears of effort in 1981.
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1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. EQUIPMENt cususasenansssasannnsnnnsnsnnsnnnsnsnnnnnnnnsnnnns 1,929 1,298 1,298 1,595

The funding provides for the maintenance and lease of ADP equipment. The increase in 1981 is due to
increased costs of leasing equipment and a slight increase in maintenance costs.

2. OperationNSuasseasssassssssnasnasnassassassannssnsnnnnnnnnns [ 3,486 3,752 3,720 4,309
The decrease in the 1980 current estimate from the 1980 budget estimate is due to a reduction in the

time sharing services. The increase in the 1981 estimate is due to the development of a medical information
system.

B. Scientific and Technical Information.. ceessassssnssnsnsnnsnnns 9,682 10,479 9,079 9,987
d. LibrarieS ieeessssssssnnssssssssssssssnsnsnnnnnnnnnnnnnnsss 203 184 213 223

The technical libraries provide reference acquisition, cataloging, translating and dissemination
services to all NASA employees. The increases in the 1980 current estimate and the 1981 estimate are due to
increased costs.

2. Education and informatioN sessssssssssnsssnnnssnnnssnnnnnas 9,479 10,295 8,866 9,764

Two major activities are contained in this subfunction. The first is educational-informational programs
and the second is the NASA Headquarters scientific and technical information activity. The decrease in the
1980 current estimate from the 1980 budget estimate reflects some rephasing of support contract funding plans.
The 1981 estimate reflects full funding of essentially the same level of services as in 1980 and provides for
two hundred twenty-one support contract workyears of effort.

a. Education and information program....... seesssssssssssssassassassansasnasnasnnsnnnnnns 1.616

The education and information programs provide for the gathering and dissemination of information
about the agency's programs to the mass communications media, the general public, and to the educational com-
munity at the elementary and secondary levels. Assistance to the mass communications media includes the
gathering and exposition of newsworthy material in support of their requests, and takes such forms as press
kits, news releases, television and radio information tapes and clips, and feature material. Research,
'development, and operational missions in aeronautics and space provide substantive knowledge and serve as an
educational stimulus to students and teachers. NASA responds to expressed needs of students by developing cur-
riculum supplements in space-related areas such as physics, biology, chemistry, and math; assistance to over
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1,000 teacher workshops and professional education meetings (with over 30,000 teachers participating); and
participation in science fairs. The largest single program is the Aerospace Education Science program, a touring
space science education lecture demonstration unit. This program also provides for Equal Employment Opportunity
exhibits and films to relate to high schools, colleges and the public, the key roles that women and minorities
have in the U.S. Space Program.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
b. Scientific and technical iNformation v eesssssnsnnnnsssssssasnnnsnnnsssssssssnnnnnnns 8,148

The scientific and technical information activity includes the cost of the NASA Scientific and
Technical Information Facility (STIF), documentation and publication services, systems development, and trans-
lation services. The largest requirement is the NASA Scientific and Technical Information Facility, with an
estimated cost of $4.1 million in 1981. The cost of all other information services is estimated at approxi-
mately $4 million in 1981. These costs are for the documentation of worldwide aerospace journal and report
literature; monographs and technical reviews; analyzing, evaluating, and testing new methods and systems in the
field of scientific communications to increase the effectiveness of the technical information program; and
translating foreign language technical books, reports, and journal articles required to meet the needs of NASA
and its contractor scientific personnel to keep abreast of world developments in the space science and related
fields.

C. Shop Support and SeIV.eeceecececececccccecsaccsssscesssesaaamenn= 453 460 460 487

These funds provide for the continuation of studies on reliability, cost evaluations and NASA-wide Safety,
Reliability and Quality Assurance Standards. Theyalso provide for Graphicand Photo Processing Services. The
increase in the 1981 budget over the 1980 current estimate is due to an increase in cost in supplies and
materials for Graphic and Photo Processing Services.

V. MANAGEMENT AND OPERATIONS s.vvvvnsnsnsnnnnnnsnsssnnsnnsnsnsnnns 6,774 7,256 7,335 8,074
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Summary of Fund Requirements

1980 1981
1979 Rudget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A.  Administrative CommunNiCatioNS cususssssanssssssansanssssnsnnnnnns 1,399 1,520 1,602 1,717
B. Printing and ReproducCtioN.esesessssssssssssssssssssssasanannnns 940 1,124 990 1,002
C. Transportation cueessssssssssssasnnnnnsnnsnnnsnsnnsnnsnnsnnnnns 368 304 471 535
D. Installation CommoOn ServiCesS. cuseesssssessnnssnnsnnsnnsnnnnnns 4,067 4,308 4,272 4,820

Total, Management and OperatioNS.sseeessssssssssssnnsnnsnnns 6,774 7,256 7,335 8,074

A.  Administrative CommunicationsS...........  sesssssssssasnsasnnnns 1,399 1,520 1,602 1,717

Included in this category are the costs of leased lines, long distance tolls, telephone exchange services,
and other communications. The increases from the 1980 budget estimate to the 1980 current estimate and in the
1981 budget estimate are due to rate increases for FTS, local telephone and exchange services, and long distance
tolls.

1. Long distance telephone SEIrVICE ... i e e e e 877
Covers cost of leased lines and long distance tolls.
2. Nontelephone communications (Includes TWR) SEIVICES suusuususussusnsnnnsnnsnnnnnnsnnnnnnsnns 179
3. Other commuNication SEIrViCeS sussasasasassssasasassssssasasassssasasassssnsnnassssnsnsnsnnss 661
Includes cost of operation of telephone exchange services.
B. Printing and ReproducCtion sussssssssnnsssnssnnssnnssnnnsnnnsnns 940 1,124 990 1,002

Administrative printing includes funds for contractual printing and the related composition and binding
operations. This includes services performed by other agencies, chiefly the Government Printing Office, or by
commercial printing firms. Al common processes of duplicating including photostating, blueprinting, micro-

RPM 11-16




microfilming, and other reproductions are included. The decrease in the 1980 current estimate from the 1980
budget estimate reflects a slight decrease in requirements for supplies and materials. The FY 1981 estimate
provides for five workyears of support contractor effort.

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. TrANSNOITALIQN == =srssssrsssnsssnnerannsssnnsesnesannesannsnns 368 304 471 535

Transportation services include rental of trucks, as well as the movement of supplies, materials, equipment
and related items. Also included is the cost of operating and maintaining the administrative aircraft which is
assigned to the Jet Propulsion Laboratory, but funded through NASA Headquarters.

The increases in the 1980 current estimate and the 1981 budget estimate are due to increased costs for fuel
and parts for the operation and maintenance of the Beachcraft Queenaire administrative aircraft; and, in 1981,
the replacement of an ll-year old 25-passenger bus at the Jet Propulsion Laboratory is required.

D. Installation Common SEerViCeS .sssssssssanssnnssnnssnnsannsnnnss 4,067 4,308 4,272 4,820

This function includes 19 workyears of support contractor effort and provides for those services which
support the Headquarters generally, such as: patent services, maintenance and repair of office equipment and
vehicles; minor Government services; contract histories; trucking and laboring services; medical services;
international support services; contractor incentive awards; Equal Opportunity community relations and fellow-
ships; Administrator's representation allowance; NASA management training facility study; overseas administra-
tion support and documentation; and administrative supplies, materials and equipment. The decrease from the
1980 budget estimate to the 1980 current estimate is due to a decrease in supplies and materials. The increase
from the 1980 current estimate to the 1981 budget estimate includes funds for the development of Medical
Monitoring Criteria and Procedures which involves the development of medical testing and treatment protocols
for employees exposed while working with single and multiple toxic substances. The increase is also
attributable to increased patent office fees.

1. Installation support services......... 2,418
This category includes 11 support contractor workyears and provides such services as Administrator's
representation allowance, contract histories, minor Government services, labor and traveling services, overseas

support, contractor incentive awards, Headquarters Equal Employment Opportunity community relations and fellow-
ships, patent fees and services and Aerospace Fellowships.
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» 1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Medical SEIViCeS. wasusunssssssssssssssssssssssssssssssssssssssssssssssnssssassnsasnsnssnsnss 503
This funding includes eight support contractor manyears of effort and provides for the services and
required supplies of the medical health unit and includes the cost of the staff examinations support service
contract as well as providing funds for the medical monitoring criteria and procedures.

3. Supplies, materials and eqUIPMENt cuueessaarnassnaassnasssasssassnassasassnasssassnnnnnnnnns 1,899

This funding provides for the purchase and rental of office equipment and the supplies and materials
required for the operation of NASA Headquarters.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1981 ESTIMATES

JET PROPULSION LABORATORY

DESCRIPTION

The Jet Propulsion Laboratory (JPL) is located in Pasadena, California, approximately 20 miles north of
downtown Los Angeles. Subsidiary facilities are located at Goldstone, California (tracking and data acqui-
sition), Edwards AIir Force Base, California (propellant formulation and testing), and Table Mountain,
California (open air testing and astronomy).

At Pasadena, the Laboratory occupies 176.2 acres of land of which 155.8 acres are owned by NASA and
20.4 acres are leased. At Goldstone, facilities are located on land occupied under permit from the Army.
At Edwards Air Force Base, facilities are located on land occupied under permit from the Air Force. Facili-
ties at Table Mountain are located on land occupied under permit from the Forest Service of the Department
of Agriculture. The capital investment of the Jet Propulsion Laboratory, including the Deep Space Network,
fixed assets in progress, and contractor-held facilities, as of September 30, 1979 was $412,400,000.

The Jet Propulsion Laboratory is a Government-owned installation of NASA, but it is also an operating
division of the California Institute of Technology (Caltech) staffed with regular Caltech employees. Con-
tract NAS7-100 between NASA and Caltech governs research, development, and related activities at the Labora-
tory, with facilities being provided under a separate facilities contract NAS7-270(F). The entire cost of
operating the Laboratory is borne by the Research and Development appropriation, except for the lease or
purchase of administrative aircraft and the purchase of passenger motor vehicles, which costs are funded
from the Research and Program Management appropriation and are included in the NASA Headquarters budget
presentation. Accordingly, the Research and Program Management type costs presented in this Special Analysis
for JPL are for purposes of comparison only, and are not a part of the NASA Research and Program Management
budget.

MISSION

The Jet Propulsion Laboratory has been assigned primary responsibility for the conduct of NASA programs
concerned with scientific exploration of the planets, and interplanetary space using automated spacecraft.
The Laboratory is also assigned to conduct selected automated earth-orbital missions. Implicit in these
assignments is a broad range of engineering, scientific, and management functions devoted to:




1. Conduct complete spaceflight projects, including overall project management and all phases of project
activity beginning with mission design and scientific justification and following with spacecraft design,
development, testing, and flight operations.

2. Develop and operate the Deep Space Network which provides tracking and data acquisition services for
all NASA projects involving flights of automated spacecraft beyond near-Earth orbits.

3. Continue programs of scientific investigation and supporting research and technology.
In more specific terms, Laboratory activities in support of NASA can be categorized as follows:

Planetary Exploration -~ Since the very beginning of the Nation's space activities, the Jet Propulsion
Laboratory has devoted a major part of its effort to the Planetary Exploration program. The Mariner series
of spacecraft was designed and developed by JPL, and the Laboratory has had project management responsibility
for all Mariner missions, including the functions of integration, assembly, and testing of the spacecraft.
The two most recently completed missions in the Mariner series are those of Mariner 9, which returned sci-
entific data for nearly a year from an orbit around Mars, and Mariner 10, which gathered data in a close
flyby of Venus followed by three separate encounters with Mercury.

The Laboratory has been a major participant in the Viking project, carrying out among other assignments
the development of the two Orbiters which, with the two Landers, reached Mars during the summer of 1976.
Although the primary and extended Viking missions have been successfully concluded, one Orbiter and both
Landers continue to be operational at a low level of activity.

In the continuing series of planetary missions, the Jet Propulsion Laboratory has management responsibility
for the Voyager Jupiter-Saturn missions. Two spacecraft were launched on August 20 and September 5, 1977,
and encountered Jupiter in close flybys of the planet and its major satellites on March 5 and July 9, 1979.
The encounters were extraordinarily successful in obtaining high resolution color photographs and other
scientific data as planned. The launches occurred as intended during a time period when the relative posi-
tions of Jupiter and Saturn were uniquely favorable for the utilization of gravity-assist techniques to
shorten flight times to Saturn. Both spacecraft are operating well and are on their planned trajectories
to Saturn where they will arrive in Nomember 1980 and August 1981. The mission design includes an option
to adjust the trajectory of the second spacecraft as it nears Saturn and enable it to continue on to Uranus.
The spacecraft for these missions make maximum use of previous Mariner and Viking Orbiter designs and tech-
nology, consistent with the requirements of long-range communications, solar independent power, and the
required flight times.
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The Jet Propulsion Laboratory also has project management responsibility for the Galileo mission, which
was a new project start in FY 1978. This mission is designed to orbit the planet Jupiter and send an in-

strumented probe into the planet's atmosphere. The atmospheric probe will make direct measurements of
physical and chemical properties and will be designed to survive to a considerable depth. The orbiter will
have a lifetime in orbit of some 20 months during which it will observe Jupiter and several of its major

satellites at close range.

The International Solar Polar Mission is a cooperative effort with the European Space Agency (ESA). JPL
has mission management responsibility as well as responsibility for the U.S. spacecraft and science. ESA
has responsibility for the European spacecraft and science. The two spacecraft are scheduled to be launched
early in 1983. They will utilize gravity-assist techniques at Jupiter to attain solar orbits nearly normal
to the ecliptic plane, thus enabling scientific observations of the polar areas of the Sun and heretofore
unexplored regions of interplanetary space.

Scientific Satellites = Consistent with its role as an alternate Center for Earth-orbital spacecraft
development, the Laboratory has been selected to manage the Infrared Astronomical Satellite (IRAS) project.
This project also involves international cooperation, with the spacecraft bus being designed and built in
the Netherlands. The NASA Ames Research Center will be responsible for the infrared telescope. Development
activities are in progress, and launch is scheduled for 1981.

The Laboratory also is the project manager for an atmospheric science satellite, named the Solar Mesosphere
Explorer (SME), which is scheduled for launch in 1981 into a Sun-synchronous polar orbit. The spacecraft
module is under contract, and the science instruments are being developed by the University of Colorado.

Space Applications = In support of the NASA Space Applications program, JPL is one of the principal centers
for work in oceanographic applications of space technology. The Laboratory also conducts significant activi-
ties in upper atmospheric research; in the planning, development, and implementation of remote sensing tech-
nigues to observations of the Earth; and in the development of a strong geodynamics research program.

Supporting Research and Technology = The Jet Propulsion Laboratory maintains a strong program of supporting
research and advanced technical development designed to provide sound technologies for present and prospec-
tive project assignments, and to further the general capabilities of NASA. Areas of involvement include
spacecraft advanced development, autonomous systems, space power and propulsion systems, electronics, in-
formation systems technology, and basic research in such fields as fluid physics, polymer materials, and
applied mathematics

Science Program ~ The Laboratory participates in scientific experiments on both JPL-managed and non-JPL,
managed flight projects. This participation includes not only the performance of scientific investigations
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but also a significant commitment to the development of scientific instruments for use in space missions,
Ground=based research programs are carried out in the planetary sciences, physics and astronomy, and Earth
and ocean physics. These activities involve broad collaboration with the scientific and academic communi=-
ties and with staff members from other NASA field installations.

Spaceflight Operations = The Jet Propulsion Laboratory is responsible for the design, Yeveplopment,
maintenance, and operation of NASA's worldwide Deep Space Network and a Mission Control 3nd Computing Center.
Tracking stations are located in California, Spain and Australja. These facilities provide support not only
to JPL-managed flight missions, but also to projects such as Pioneer and Helios managed by pther NASA instal-
lations and involving flights beyond near=Earth orbits. The Mission Control and Computing Qenter is located
in Pasadena.

Distribution of Permanent Positions by Program

- 1980 1981
1979 Budget Current Budget
Actual Sstimate Estimate Estimate
Direct Positioos

S ace Transportotion SyStems e, .. ussssss®ssssssssss®s®sssn® 4 === === ———
Space ShUtth.....l iansnnnpnnnen’ e’ e’ s’ nunnnnnnnnun’®®an 4 == == -
SPaCe SCience.--.---l |.---.-.------.--..-.-...-...--.-----.- M l‘-lg& 1,108 M
Physics and aSCxonomy........."--"o".'...'.'.""'..." 162 177 ].97 202
Planetary eXpleBtiOn...-......--.-Io--.....-...-----o---- 964 908 882 931
Tife ccience,se ' geessosvecece I I R T N e X 22 19 29 27
Space =00 Terrestrial Applicstiocos, .. esssssess®ss®sau®an®s® 224 171 245 233
Space applicationse_ eecesecs o 212 157 235 227
Technology ucilizationeece o oo 12 14 10 6
Aeronautics anQ Space Techno  ogv. 266 261 298 299
Aeronautical research and tecNologye_ secoccse o cscee s, 21 15 12 5
Space rESearCh and teChnOlogy- e see _veccevee o _evcee o 229 230 265 265
Energy technologyeeees o opee’ " o soopcecescce o seononns, 16 16 21 29
Space Tracking and Data SystemsSe, .. ussss®sgssss®ss sssgss® 392 391 413 415
Tracking and data vauiBitiOn...ooooo‘cno-...c..aoo.o....- 392 391 413 4]-5
Subtotal, direct pOSiciOHB._..o.- sececee e sees o . 2,034 1,927 2,064 2,107
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1980 1981

1979 Budget Current Budget
Actual Estimate- Estimate Estimate

Direct Support........I.OO'....I.‘I'...................'...... 559 620 590 582
Center Management and Operations SUppOrt.......c........ 1,093 1.151 1,126 1,110
Total, permanent poSItioNS.............cccceeiviiineennnn 3686 3698 3.780 3.799
Summary of Fund Requirements

1980 1981

1979 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related COStS. sassssssssssssssssssssssssns 114,547 113,934 126,168 126,855
:IJ.. Travel..-o.-oo-....-.............................o...... 4,132 3,800 4,805 51572
111- FaCilities SerViCES EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER 10’224 10,577 13,004 151272
IV. Techn'cal ServiceSo'oottoo-o.oo.oo.llo..oo.ocoo-oooo.oo. 2,847 2,966 3,074 31319
V. Management and OperatioNS sssssssssssssnsnnnnnnnnnnnnnnnn__ 6,465 6,181 6,639 6,850
Total, fund rEOUIEMEN. .o 138.215 137,458 153,690 157,868

SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET

EXPLANATION OF CHANGES

Personnel and Related Costs = The increase from the 1980 budget estimate to the 1980 current estimate is

attributable to:

(1) higher average salaries resulting from merit increases in 1979;
estimate for 1980; and (3) an increase in cost of benefits associated with (1) and (2).

(2) a higher manpower
The decrease from

1980 current estimate to 1981 budget estimate is attributable to the reduction of positions planned in 1981.
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Travel = Travel remains at approximately the same level of effort with increases associated with higher
airfares, lodging rates, and rental car costs.

Facilities Services = The increases from the 1980 budget estimate to the 1980 current estimate, as well as

the increase in the 1981 budget estimate are required for the cost of maintenance, alterations and repairs,
and for operation of facilities, including utilities costs. Also included is a minor portion for upgrading

laboratory equipment,

Technical Services - The increase is based on inflation for the same level of services now available.

and Operations = The increase is based on inflation for the same level of management and opera-
tions activities with a slight increase in communication activities.
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2435

JET PROPULSION LABORATORY

Approximate Distanceto JPL From

GREATER LOS ANGELES AREA
International Airport
Burbank Airport .
Ontario Airport
Union Station (L.A.) .
JPL Downtown Los Angeles
Hollywood .
Pasadena .

PASADENA
N
ORANGE GROVE SLVD

COLORADO BLVD

ONTARIO
AIRPORT

ROSEMEAD BLVD

LOS ANGELES
INTERNATIONAL

'
W

4

30 miles
15 miles
35 miles
15 miles
15 miles
20 miles

6 miles
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JET PROPULSION LABORATORY
LOCATION PLAN

SA 8




JET PROPULSION LABORATORY

LEGEND

Bidg . No. Title Location Bldg . No. Title Location Bldg No. Title Locotion Bidg . No Title Lloc .+ o
11 _Spoce Sciences Lob . . . . .. £-2 103 _ Fabricotion Shop « v v v v v v v v v E-3 177 _Troasportation Gorage . . ... D-2 249 - Visitor. Reception Bldg . R
13 _Officer. Lob 6 Shop. . . .. .. 0-3 106 _Test Cell (Air Fuel) «.vvvv... Cc-2 179 _Spacecraft Assy Focility 8-3 250 - Guord Shelter . LA
18 -Structurof Test Lob . . . . . D-2 107 _TestCell v v v v v v v un .. E-2 180 _Central Engineering Bldg . . . 8-3 25! - Gyro Lob A
20 . Shop Test Cell No. 2 {Lig}. ... D-2 109 _Cooling Tower (Wind Tunrel} . .. C-2 182 _Bus Stop Shelter . . . ... .... E-2 253 _tow-Mog Interterence lob. .. A-.
23 -Shop Test Cell No. 12(Liq) ... E-2 110 _Fuel Stor Tank « « » » s o v e e e s c-2 183 _Physical Science Lob ... ... 8-3 255 _Sewoge Lift Station . A
31 _Test Cell (Lig) e v v v v v v v £-2 111 _Generol Offices BIdg + v v v v s 8-2 184 _Electronic Stores . . . . . «..C-3 256 _-Model Ronge Control 8ldg . . . . A-i
32 - Test Cell (Lig). . . ......... D-2 114 _Cofeteria 6 Offices »........ c-3 185 _Programming Office . . . . .. B-3 257 -Guord Islond . .. .B-3
33 - Test Cell{liq). . .. ........ D-3 115 _Heoting Plont (Solid) . ....... D-2 186 _Space Sciences Div Bldg . ... A-3 258 _Water Reservoir. T
34 - Shop Test Cell No. 33 (Lig)... D-3 116 _Propetlont Storoge Dock . . . ... D-3 187 -Chemicol Storoge . . . . ... .. D-3 259 _Lliquid Nitrogen Bottling Stor .~ D-2
35 _Mog Flux Tonk Shelter . ..... 8-1 M7 _Test Cell (Solid) + v v v v v v v D-2 188 _Engineering FacilitiesBldg . ..C-2 260 . llluminator Equipment Bldg . .. 8-1
41 _Hi-Templob. .. ... ...... D0-3 118 _Cooling Tower . ........... Cc-3 189 _Electronics Lab- Annex . .C-3 261 -Moaterial Storage . . . .. ... C-3
42 _Test Cell (Lig). .. .o vv .. D-3 120 _Cooling TOWEr. . v v v v v vun.. D-2 190 - 190A _Procurement Offices . 8-4 262 _Rodiometer Bldg . .. B
46 - Shop Test Cell No. 42 (liq) ... D-3 121 _Employment Development Ctr ... E-2 191 _Horordous Test Bay . . . . . .. E-2 263 - Protective Services Bldg . . . . . Cc-3
47 _Plont Protection .. ........ D-2 122 _-Engineering Offices .. ....... Cc-3 192 _Propulsion Engineering . D-3 264 _SFOF Sys Dev lob......... 8-3
53 _Conditioning Lob {(Solid} . .. .. D-3 125 _Combined Electronics . . . . . ... c-3 195 _Guord Shelter . .. ... .. ... 8-3 267 .Waoter Reservoir . ......... 8-2
54 - Blending Lob (Solid) . . . .. ... D-2 126 .Systems Div Office Bldg . ..... B-2 196 _Guord Shelter . . . . . . . . B-2 268 -PumpHouse . . . .. ... ... 8-1
55 _Mixing Lob (Solid) . . ... .... D-2 129 _Test Cell {Chemistey} .. ...... D-3 197 _Solid-Propelignt Process Lob . . D-2 269 - Grounds MaintenanceBldg. .. C-4
57 _Test Cell (Air Fuel) . . ... .. C-2 130 _Engineering Offices .. ....... c-2 198 _Guidance Lob . . . . . . ... Cc-3 270 _Sewage Metering Station. . . .A-J
58 .Compressor Bldg . . . . .. .. C-2 133 _Service Dock .. ... .cC-2 199 _Celestiol Simulater Bldg .C-3 271 _Oil Barre} Stor . . . . ... ... Cc-3
59 _Chemistry Lob . . . ... ..... D-3 134 _Shop TestCell . . vv v v ov.n ... £-2 700 . Plont Engineering Services . . . B-4 272 _Eost llluminator Bldg . ... ... C-1
65 _Materiols Lob . . . ... .. .. D-3 135 _Guord Shelter . . ... ... .. ... A-2 201 _Carpenter Shop . .. ....... 8-4 273 _Etast llluminator Tower . . . . . C-1
67 -Microbiology Facility ... ... 8-2 136 _Cooling Tower. . . . . . . .C-2 202 _Procurement Offices . . . . . . 8-4 274 _Cooling Tower . .......... <-3
71 _Mechanics Stores . . . . . . . D-2 137 _Cooling Tower. . . . . .. .... c-2 209 - llluminotor Tower. . . . . ... D-1 275 . Chemicol Stor PropBldg . ... D-2
72 _Engineering Offices . ... C-2 138 _Engineering Offices . ........ c-2 210 _Bloine Trock . .. v v v v v v D-I 276 _Chemicol Stor PropBldg. ... .. D-2
73 _Utilities Area Storoge . . . . . . D-2 140 _Mogazine X Temp . .. ...... Cc-2 212 _Antenna Lob . .......... D-1 277 _lsotope Thermoelectric lob . . .D-2
74 _Test Cell (Chemistry) . . . . .. D-3 141 _Magozine X Temp . . . . ... .. C-2 213 _Cooling Tower ‘A','B'&C*, ... 8-2 278 _Helicopter Maint Hongor .C-2
77 -Soil Science Lob . . . . . . .. c-2 145 _Mogazine Propetiont. .. ... ... D-2 218 -Credit Union. .. ..o v v v v 8-3 279 _-Guord Istand . . . . ... ... B-3
78 -Hydraulics Lob . .......... D-3 147 _Cooling TOWEr+ v v v v v v vv e .. D-2 220 .C.R.S. Terminal Bldg . ..... C-2 280 _Static Test Tower . ........ D-2
79 -Wird Tunnel (20 inch). . ... .. Cc-2 148 _Energy Conversion Lob ....... c-2 224 _Sewer Lift Stotion . ... ... B-4 281 _Firemon / Guord Stotion . . . C-3
80 -Wwind Tunnel {21 inch) . . . .. c-2 150 _25-11 Space Simulotor v v v ... B-2 225 _Guord Shelter- Meso . . . . . C-1 283 _Metal Storoge Building . . .. C-3
81 _Battery Loboratory . ....... E-2 152 _Hozardous Chemicol Stor . . . . . . c-3 226 _Solvent Storoge Bldg. ... ... C-2 284 _ Tronsportotion Office Bidg .D-2
82 .Environmentsl Test Lob . . .., . C-2 156 _Computer Program Office ..... B-3 227 _Guard Shelter . . . ... .. .. B-) 285 _Arroyo Bridge. .. ... . .. .. E-2
83 .Electronic Ports & 157 -Engineering & Mechanics 228 _Cooling Tower (A & B). . . . . 8-2 286 -Guord Bldg.Artoyo .. ... ... E-2

Engineering . .. ......... c-2 ] c-3 229 .Shielded Room Bldg. . . . . . . C-3 287 = Islond Guore Bldg + . . . v v v £-2
84 _Test Cell 6 Solid Chemistry ... 0-2 158 _Material Research Proc - Lob c-3 230 - Space Flight Operotions 288 _Project fquipment Storage ... C-2
85 _Business Systems Office . .. ... c-2 159 _Pump House (Water) . ........ £-2 Facility ... ... ... 8-2 A GOte « e e A-3
86 _Oxidizer Grinding {(Sotid) .... D-2 160 _Sewage Lift Station .s....... c-3 231 -PointShop .. ........... B-4 B Gote . . A-3
87 -Ovens{Solid) ............ 0-2 161 _Telecommunications Lob. + « . . . . c-3 232 _Spocecraft Development Bldg . 8-3 CUGOtE e e e B-2
88 _Mmixing Lab(Solid) . ... ..... 0-2 165 _Cooling Tower . « v v v v v v c-3 234 _Lumber Stor Bldg . ........ B-4 D' GOt vt i f-2
89 .Processing Lob (Selid} . . .., .. D-2 166 -Cooling Tower . .. .. ....... . C-2 237 - Cooling Tower . .. ... . .... D-2 'E* Gote P - Rt
90 _Shop Test Cell No.51 ., ... .. D-2 167 —Cofeterio « v v v oo v e e ee s 8-3 238 - Telecommunications Lab . . . . . 8-2 'F' Gote N . L)
91 _Air Dryer (Wind Tunnel) ..... c-2 168 _ Space ciences Instr?t SysLob ... B8-3 239 .Low-TempSolid Prop Mag . .. .D-2 ‘G Gate A-2
92 _Cooling Tower (Wind 169 aEngineering Office Bidg . . ..... 8-3 241 -Shipping 6 Receiving. . .. ... B-4

Tunnel) « v v e c-2 170 _Fabrication Shop . . .... ... .. c-3 243 . RemoteAntenno Ronge Contr . . B-1
93 .Vaporizer (Wind Tunnel) . . ... c-2 171 _Moaterials ServiceBldg .......C-4 244 _Hi-Temp Stor Mog . . . . . D-2
97 .Development Lob 6 Offices 0-2 173 .Test Shelter « . v evvvennanns E-2 245 _Spectroscopy Lob . . . ... .. 8-2
98 _Prepamtion Shop (Solid) ... .. D-2 174 _Co0ling TOWEr + v v v v vuevnns C-2 246 .SoilsTestLob . .......... c-2
99 _Chemistry Lab (Solid) .......0-3 175 _Water Reservoit « v v v v v v v v s u s E-2 248 _10-ft Space Simulator ., ..... C-2
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JET PROPULSION LABORATORY
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1981 ESTIMATES

SUMMARY OF AERONAUTICAL RESEARCH AND TECHNOLOGY
OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

1980 1981
1979 Budget Current Budget
Actual Estimate Estimate Estimate
(Millions of Dollars)
Research and chlpet 4.1 300.3 308 .3 290.3
Construction of fulis 76.5 2.5 2.5 453
Research and program management ey s svoaseosssosoroosooonss 178,35 9.1 199.5 207.7
TOtalooroooo.-00.00-000.oon.oo..ao..ooocooo.oo.-ooon-o. 519-1 9 570-3 M3-3
Number of direct positions (end of year) associated with
aeronautical research and technology =sssssssssassnannsnauns 3,723 3,772 3,733 3,772

"The objectives of the Aeronautical Research and Technology program are to provide the Nation with the
necessary technology for safer, more economical, more efficient, and environmentally acceptable air trans-
portation; to maintain a strong U.S. competitive position in the international aviation marketplace; and
to support the Department of Defense in maintaining the superiority of US. military aircraft.

The 1981 program supports these objectives by stressing the technology areas judged to be the most
critical by special assessments, advisory groups, and by industry and other users of technology within
and outside the Federal Government. The 1981 activities are designed to maintain a strong research and
technology base position in the various technology disciplines. Strength in this fundamental research
and technology is essential to the future development of new, improved aeronautical products. Emphasis
will be placed on improving aircraft energy efficiency and performance; reducing noise and pollution;
improving safety and terminal area opsrations;.and on advancing long-haul and short-haul air transportation

concepts.
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In the area of transport aircraft technology, efforts to reduce aircraft noise and emissions, to improve
terminal area safety and aircraft operations, and to evaluate the suitability of broad specification jet
fuels for use in current and future commercial jet engines will continue. Major emphasis will be on aircraft
energy efficiency technology efforts, including further testing of individual components to validate the
technology for use in high-bypass turbofan engines as part of the energy efficient engine program and the
evaluation of active control technologies in the energy efficient transport program.

Rotorcraft activities will continue to address rotor aerodynamics, structures, avionics, flight dynamics,
terminal operations, engines and drive systems and rotor system design with new emphasis in FY 1981 on
analytical modeling and systems verification. General aviation activities will emphasize the reduction
of noise and emissions, improved crashworthiness, and an expanded stall/spin data base. In vertical take-
off and landing technology, broad based technology for future military and civil aircraft applications will
be continued. Supersonic cruise research will place emphasis on the interactions between the airframe and
propulsion system, long-life structural tests, and the development and demonstration of critical low-speed
technologies unique to variable cycle engines. Also, efforts in the area of high performance aircraft will
continue on configuration aerodynamics and flight testing of highly maneuverable aircraft technology
concepts.

The construction of facilities program for 1981 in support of aeronautical research and technology
objectives includes completion of the modifications to the central air system at the Lewis Research Center,
Cleveland, Ohio, for which initial funding was provided in N 1980. The 1981 program also includes con-
struction of a man-vehicle systems research facility, modification of the steam ejector system and thermal
protection laboratory, and modification of the unitary plan wind tunnel at the Ames Research Center,
Moffett Field, California; modifications to the avionics integration research laboratory, modifications
to the aircraft landing dynamics facility, and completion of rehabilitation and modification of the gas
dynamics laboratory at the Langley Research Center, Hampton, Virginia; and rehabilitation of electrical
switchgear in the engine research building at the Lewis Research Center.

The research and program management funding provides for the civil service salaries, travel, electric

power for wind tunnel operations, and other general installation costs necessary to conduct the aeronautics
program.
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RESEARCH AND DEVELOPMENT

ESTIMATED FY 1981 OBLIGATIONS FOR
EQUIPMENT TO BE PLACED AT NASA INSTALLATIONS

1981
Program Budget Line ltem (Thousands of Dollars)

Space TranSDOI’tatiOﬂ SyStemS N EEEEEEEEEEEEEEEEEE NN NN NN NN NN RN NN NN NN NN E NN NN EEEEEEEEEEEESR 95,494

Space Shuttle NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN EEEEEEEEEE (52,552)

Space Flight OperatiOﬂS N EEEEEEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN NN NN EEE NN NN EEEEEEEEEEN (42,942)

Expendable Launch Vehicles N EEEEEEEEEEEEEEEE NN NN NN NN NN E NN NN NN EEE NN NN EEEEEEEEEEEEEESR (0)

Space SCienCE N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN EEEE NN NN NN NN NN NN NN EEEEEEEEEEEEEEEENEN 7,953

Physics and AStrOnomy EEEEE NN NN NN NN NN NN NN RN NN NN NN NN NN E NN NN NN NN NN NN EEEEE NN EEEEEEEEENENRESR (4,559)
Planetary Exploration EEEEEEEEEE NN EEE NN NN NN NN NN NN NN EEE NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEDR (799)
Llfe SCIenCBS NN EEEEE NN NN E NN E NN EE N NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEER (2,595)

Space and TerreStrial Appllcations EEEEEE NN NN NN NN E NN NN NN NN EE NN EE NN NN NN NN EEEEEEEEEEEEEEEEESR 15,213

AerOﬂaUtiCS and Space Technology EE NN NN NN N R RN NN NN NN N RN NN R RN NN NN NN NN NN NN NN NN EE NN EEEEEEEEES 37’551

Aeronautical Research and TechnolOQY ssssssssssssssssasssssssassnnsnnsnsnnannannnnnnnnns (30,288)
Space Research and Technology S BB EEEEEESNEEENEEEEEESEEEEEEEEEEEEEEEEEEEENENEEEEEEEEEEEEEEEENGENGSR (7,168)
Energy Technology @ E BN EEEEEEENEESESENEEESESNEEESEEE NN NN NN EEEEEEEEEENENEEEEEEEEEENEEENNEEEENEEEENEEEENEENEERNGEGSR (95)

Tracking and Data ACC]UiSitiOﬂ HEEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEE 18,230

GRAND TOTAL HEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEE SN EEE NN NN NN EEEEEEEEEEEEEDR 174{441
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

RECEIVING " INSTALLATION, FY 198! RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE (§ IN THOUS.) PROJECT
Space Shuttle Johnson Space Center Orbiter Data Reduction Computers to support 900 FY 1978
Bldg. 30, 72-78-03 Camplex post flight orbiter Modifications
data reduction. to adminis-
trative Bldg.
30. CofF
Project 9370
Space Flight Operations Johnson Space Center Telemetry Processing Provides interface 1200 PY 1980
Bldg. 30, 72-77-04 Equipment between mission control Modifications
center and space tracking to MCC,
data network. Bldg. 30.
CofF Project
9370
Space Flight Operations Johnson Space Center Master Interface Provides central timing 55
Bldg. 30, 72-77-05 Timing system for the mission
control center.
Space Flight Operations Johnson Space Center Wide Band Recorder/ Provides capability for 1028
Bldg. 30, 72-78-01 Switch switching and recording
all data input to the
mission control center.
Space Flight Operations Johnson Space Center Display Control/Shuttle Provides display control 2182

Bldg. 30, 72-78-02

Data Processing Complex
Interface

system and its interface to
Shuttle Data Processing
Complex
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

RECEIVING INSTALLATION, FY 1981 RELATED

BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDGET LINE ITEM EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS) PROJECT
Space Flight Operations Johnson Space Center Spacelab simulator (SLS) Simulator to train flight 900 FY 1978

Bldg. 5, 72-78-07 and ground crews for the Modifications

operation and monitoring
of Spacelab subsystems.

Space Flight Operations Johnson Space Center Flight Planning Purchase of special equip- 1000
Bldg. 30, 12-19-05 System III ment for design and
documentation of missions
with the intent of increasing
the design capability to 60

flights/year,
Space Flight Operations Johnson Space Center Hardcopy Unit To provide hardcopy of 284
Bldg. 30, 12-19-06 Digital Data Display from
the SDPC.

to accommodate
Spacelab Support
Module Simulator
Bldg. 5

SA 15




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

RECEIVING INSTALLATION, FY 1981 RELATED
BUILDING LOCATION, AND OBLIGATIONS FACILITY
PROGRAM BUDCGET _LINE ITEM EAD CONTROL _NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS.) PROJECT
Space Flight Operations Johnson Space Center Payload Operating To provide the capability 10
Bldg. 30, 72-79-07 Control Center (POCC) to process command and
Computer control parameters from
several independent
payload data streams
simultaneously.
Space Flight Operations Johnson Space Center POCC Communications To provide capability to 1544
Bldg. 30, 72-79-08 Interface bring independent payload
high rate data stream into
JSC POCC.
Space Flight Operations Johnson Space Center Payload Data Downlink system to accept 586
Bldg. 30, 72-79-09 Interleaver System and process digital data
from Shuttle PDI.
Space Flight Operations Johnson Space Center Text and Graphics System to provide for uplink 610

Bldg. 30, 72-79-10

System

of text and graphics
information to the Shuttle.

Space Flight Operations Johnson Space Center POCC Display Control To provide display monitoring 443
Bldg. 30, 72-81-02 capability for experiment
systems data.
Space Flight Operations Johnson Space Center Reconfiguration Data A computer system used to 120
Bldg. 30, 72-81-01 Collection System collect reconfiguration
(RDCS) data and to construct tables
necessary for the recon-
figuration of the Mission
Control Center.
Space Flight Operations Johnson Space Center Univac 1108 Upgrade Replacement of the central 960

Bldg. 12, 72-81-03

processing units and
peripherals on Central
Computing Complex.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

PROGRAM BUDGET LINE ITEM

RECETVING INSTACCATION,
BUILDING LOCATION, AND

EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

PROGRAMMATIC PURPOSE

Physics and Astronomy

Space Applications

Space Applications

Space Applications

space Applications

Space Applications

Goddard Space Flight Center
51-81-01

Goddard Space Flight Center
Bldg. 28, 51-81-02

Goddard Space Flight Center
Bldg. 22, 51-81-03

Goddard Space Flight Center
Bldg. 22, 51-81-04

Goddard Space Flight Center
Bldg. 22, 51-81-05

Goddard Space Flight Center
Bldg. 28, 51-81-06

Science and Applications
Canputing Center (SACC)
upgrade

VAS Assessment Processor

Goddard Modeling Activity
Advance Computer System

Goddard Modeling amdahl
Computer System

Goddard Modeling Terrabit
Memory

Landsat-D
Ground Support System

Replace SACC equipment

to meet 0SS program
requirements.

Utilization of
geosynchronous VAS

data in model impact
studies.

Supplants and extends
capability of existing
Amdahl 470v/6 for
sounding retrieval, data

modeling,

Program (GARP) and NASA

ACP System.

FY 1081 RELATED
OBLIGATIONS FACILITY
(8 IN THOUS.) PROJECT
4140 Funding also
with new computer system supported by
that will include an an- Planetary
line mass storage device Bxploration
112
2850
applications in atmospheric
set assembly, atmospheric
numerical forecast
development in support of
Global Atmospheric Research
climate Research Program.
Lease and rental of major 281
(see 51-81-03)
For use on Amdahl Computer 250
system to provide memory
storage and retrieval to
support additional programs.
10200

System to support Landsat-D
Mission. Specific require-
ments under development.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

PROGRAM BUDGET LINE ITEM

BOYESINE ARV ATAR -

EAD CONTROL NUMBER

FY 1981 RELATED
OBLIGATIONS FACILITY
PROJECT

EQUIPMENT DESCRIPTION — PROGRAMMATIC PURPQOSE (S IN THUS)

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Space Research
and Technology

Ames Research Center
Bldg. N-233, 21-81-01

Marshall Space Flight
Center
Bldg. 4663, 62-81-01

Marshall Space Flight
Canter
Bldg. 4700, 62-80-02

IBM 3033, or an equivalent
performance general purpose

computer system

cal Canp Disc Systems

PDP VAX 11/780 =
NEEDS Data Base
Management System

Provides compatibility with 5400
present peripheral equipment

and interactive operating

system for interaction, on-

line computing for wind

tunnels, graphics, space

shuttle, and general

purpose computing at the

Center.

Provides mass storage 204
capability for the U=1108

Computer «

Required for Phase II of the 800

End-to-End Data System (NEEDS)
program, which is a program

to develop an advanced real-
time space data acquisition
system.

Funding also
supported by Space
Research and
Technology and
other programs.

Funding also
supported by Space
Research and
Technology, Energy
Femmaolegy, and OSTS
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

FROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND
EAD OONTROL NUMBER

EQUIPMENT DESCRIPTION

PROGRAMMATIC PURPOSE

FY 1081
OBLIGATIONS
($ N THOUS.)

RELATED
FACILITY
PROJECT

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Goddard Space Flight Center
Bldg. 14, 51-80-04

Goddard Space Flight Center
Bldg. 23, 51-81-01

Goddard Space Flight Center
Bldg. 14, 51-81-02

Space Telescope
Operations Control
Center Data System

New system to capture
Spacelab payload data
up to 50 Mbs, peak, of
composite experiments,
demultiplex and
preprocess.

Mission Operations
Computing Facility
(MOCF). Required to
replace obsolete
Spacecraft Control

.Computing System

and provide more

near real time support
capability as well as
greater reliability and
economy of operation.

Required to conduct the
real-time operation of
the Space Telescope
Observatory with planned
mission life of 15

years. The data system
will require new space
area of 5,000 square feet.

Required for support for
early Spacelab missions.

Provides mission operations
support computer capability
to GSFC POCC's as required.

4700

3230

3300

Space available

Space available

Space available
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1981 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION,
BUILDING LOCATION, AND

EAD CONTROL_NUMBER

EQUIPMENT DESCRIPTION

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Tracking and Data
Acquisition

Goddard Space Flight Center
Bldg. 14, 51-80-02

Goddard Space Flight Center
Bldg. 14, 51-80-03

Wallops Flight Center
53-81-01

POCC Pilot Model (POCCNET).
This acquisition is the
start of the design and
procurement of several.
mini/midi computers and
peripherals to be used

as a nucleus for the new
POCCNET pilot model POCC.
The pilot model will
demonstrate the concept
of distributed processing,
virtual peripherals,
common software, shared
resources and computer
networking.

Mission Operations
Computing Facility
(MOCF). Required to
replace obsolete Flight
Dynamics and Attitude
computation system and
provide more real time
support capability as
well as greater relia-
bility and economy of
operation.

Impact Prediction
System - Computer
with Peripherals

PROGRAMIMATIC PURPOSE

Required to support the
mission control workload
in the 1980's and beyond
in order to meet quick
turnaround, increased
support efficiency
requirements and to
minimize development and
recurring costs with each
new mission. The POCCNET
concept is envisioned as
very cost effective in
the TDRSS/STS/Spacelab/
MMS era.

Provides mission
operations support
computer capability to
GSFC POCC's as required.

Provide real-time impact
prediction of sounding
rockets launched from WFC

Fy 198!
OBLIGATIONS

($ IN THOUS)
1900

3100

2600

RELATED
FACILITY

PROJECT

Space available

Space available

Space available
Funding also
supported by
OSTA, OAST, and
0SS Programs.
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